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Engineering that their engines were guaranteed to give — 


92 per cent. mechanical efficiency—not combined efficiency, 
as erroneously stated in that journal—and they actually gave 
93°4 per cent, and 93°7 per cent. Where they failed was 
in steam consumption. 

We want to know how the power factor of the large 


generators.was ascertained. We are open to conviction— 


but it must be by rigorous proof. Advertisements have no 

weight with us.- 
How, where, and when were the electrical measuring 

instruments calibrated ? And by whom? How were they 


connected with the circuits—by means of step-down trans- 


formers? What was the nature of the load—inductive or 
non-inductive ? What steps were taken to prove that the 
power factor, as determined by the instruments, was reason- 
ably likely to be correct ? 

. To say that the mechanical efficiency of the engine must 
have been about 96 per cent., because the combined effici- 
ency was 92 per cent., is simply absurd—auntil it is actually 
demonstrated that the latter value is correct. 


_ As for the statements which have been made that the Allis — 


engines ran without trouble from the start, we would draw 
theattention of our readers to Mr. John Young’s report to 
the Glasgow Tramway Committee, reprinted in our issue of 
June 7th last year. aS 

~The report stated that at the end of April the Committee 
“started to operate a few cars by the Stewart auxiliary 
engines, in the full expectation that the first Allis engine 


would be available for operating within a very few days. In. 
point of fact, however, it only operated cars for a short time . 
on Thursday and Friday, May 9th and 10th, but had to be | 


shut down’on the evening of the 10th on account of the oil 


not getting proper access to the bearings, and we have had~ 
~ np use of it since. Messrs. D. Stewart & Co. have, at - 


my special request, kept their anxiliary engines working 


since April 27th, and, by assistance from the Springburn . 


power station, we have thus been‘able, although with diffi- 
culty,'to maintain a service of electric cars on the rou 
conyerging on the Exhibition.” 

_The chief expert of the Allis Company had to be sent 
over to remedy the defects, “chiefly in connection with the 
oiling arrangements.” At the end of his report Mr. Young 
added apostscript to the effect that the-car-load had that 
morning been put on the first Allisengine. 

. Presumably a month of trouble is “ working perfectly well” 
from the first; but who is going to believe that engines which 
could not be run on load for a month on account of hoi 
bearings have a mechanical efficiency of 96 per cent ? 

And is it not a fact that the oiling arrangements of the 
Allis engines had to be overhauled and set right immediately 
after Prof. Barr’s tests ? 


THe receipt of the concluding part 
ofthelEE. of Vol. 31 of the Journal of the 


LE.E., together with the Index and. the new List of. 


Members, reminds us of the flight of time, of the new 


session’ fast approaching, of the proposal to increase the . 


subscriptions; and other things more or less congenial, 
mosily less. “The list. shows that there are now 5 Honorary 
Members, 869 Members, 936 Associate Members, 1,858 
Associates, and 160 Foreign Members, in all, 3,828, as well 
as 578 Students. This is a highly creditable showing, and 


marks an advance of 10 per cent. on the preceding year, 
The Institution is a force to be reckoned with, and should 
command a hearing in the councils of the nation, 
Nor can it be denied that the /earing is granted, a 
witness the recent deputation’ to the Board of 
Trade. But, alas !—beyond the intimation that Bills had 
been drafted, and might some day be passed, to inaugurate 
some of the desired reforms, but little advantage was gained, 

Turning tothe Journal, we note with regret the falling-off 
in quality of the papers selected by the Council for-the 


edification of the members of the “ London local section,” 9 , 


to speak, when they are compared with the really excellent 
papers which have been read at Glasgow and Manchester, 
Why does not the Council exercise some discrimination ? 
The object of its deliberations is surely something more than 
merely to prevent over-ambitious young mémbers from pre- 
senting papers which fall short of the standard which, we 
presume, exists. There is too much of the advertising 
element admitted ; papers are freely read by members with a 
view to obtaining recognition as experts in branches of the 
industry in which their experience lacks the ring of sterling 
worth, and is unfortunately but paper currency. This 
should not be. Is it possible that the Council has no option 
—that better papers are not offered? Are the practical 
engineers who write those excellent papers for provincial 
centres deterred from producing them at headquarters, by 
the fore-knowledge that they would there be discussed from 
the historic—nay, pre-historic—and personally reminiscent. 
point of view, to say nothing of the jaundiced criticism 
born of jealousy ? 

Is it not a fact that the younger members, those who 
daily handle machinery and who carry out important under- 
takings, are as a‘ rule extremely loath to join in the 
discussions, which are so. largely confined to a few of the 
“auld lickts” who do not scruple to exceed their time 
allowance with the connivance of a weak and complaisant 
chair ? 

-We do most heartily beseech the Council to exercise its 


‘powers without fear or favour, and to rescue the parent stem 


from the threatened super-eminence of its vigorous off- 
shoots. We entreat the President to cut short without 
mercy or regard of persens any and every trespass beyond 
a fair time-allowance. We call upon the practical working 
engineers to assert themselves in the discussions, and to 
speak with authority upon the subjects of which they are 
the masters. 

Lastly, we beg the Council to decide beforehand upon the 
dates of meetings ; we have been treated to too many extras 
of late, the meetings often falling in consecutive weeks for 
long periods. The Secretary of the Institution is too 
energetic and indefatigable to complain; but he is too 
valuable to be recklessly worked to death like an American 
lathe. The fault lies first, in starting the session too late ip 
the year; secondly, in admitting too many papers. Leb 
fewer be chosen—and better—leaving due time for the 
discussions ; or, what is far better, let them be read in 
abstract, and let those who take the.trouble to read the full 
text in advance be rewarded by a share in the discussion. 

Elocation is an art little cultivated by engineers, though 
we have some shintng examples; we dare not suggest that 
the overburdened Secretary be further loaded—but, if the 
papers must be read, for pity’s sake let them all be read 
by someone who can read ! : 


Durban.—The electric tramways promise to become @ 
great success. The revenue for July was £1,100 above that of 
June, and £4,000 over the corresponding month of last year—al 
average revenue of £100,000 per annum, although the full service 
provided is not yet being worked. ‘In view of the proposed 


extensions, it has been decided to obtain quotations for English 


and American rails, &c., from Hubert Davies & Spain, also from 
the Corporation agents. 
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THE WOLVERHAMPTON EXHIBITION. 


(Continued from page 310.) 


Tue Edison & Swan United Electric Light Company, 
Limited, have on exhibition a large show case containing 
examples of every kind of lamp manufactured by them. 
The smaller lamps are arranged in a symmetrical design on 
a large back board about 9 ft. square, forming the centre 
panel of the casé, the other part of the case being devoted 
to examples of large lamps giving. from 100 to 500 o.P. 
In addition there is a smaller case (known as the “ Historical 
Case’’); this is unique, and contains specimens of lamps 
from the very earliest attempt at incandescent electric lamps 
down to the present well-known “ Ediswan” lamp, as in use 
allover the world. These lamps include the first ‘experi- 
mental lamps made by Mr. Edison and Mr. Swan 
independently in America and England, also the lamps pro- 
duced at the celebrated law case when this company’s patents 
were upheld, 

There is also a range of motors of all sizes, from the 
small .'5-H.P. sewing-machine motor up to a 12-H.P. 
machine, The last is direct coupled to an “ Ediswan” 
dynamo, The motor takes current from the Exhibition 
miins at 500 volts, and drives the dynamo, which supplies 
current at 200 volts for use on the stand. 

The smaller motors are of a type recently introduced by 
Mcssrs. Ediswan, for which very high efficiency and capacity 
to withstand heavy overloads are claimed. They may be 
overloaded up to 50 per cent. for short periods without 
injary. The sewing-machine motors are arranged in 
such a way that they may be attached to any existiig 


FRaNKENBURG'S EXHIBIT. 
machine, without any belting or regulating resistances, and 
by a very ingenious arrangement the speed may be varied 


from a few stitches per minute up to 2,000, simply by 


depressing or raising the treadle with the feet. 
The company have also on view an electric clock of hand- 
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tured by this company. We may mention that Messrs. 
Edison & Swan are supplying the bulk of the lampa.used at _ 
the Exhibition, both for interior illumination and for 
decorative purposes, the orders received by them from the 
Exhibition authorities amounting to 12,500 of 
16 C.P. 

The exhibit of Messrs. Isidor Frankenburg, Limited, of 
Salford, consiste of drums of cable of various sizes, insulated 
with vulcanised india-rubber (their epeciality), piled up one 
on top of another toa height of about 16 ft. 

In addition there are two drums of cable, insulated with 
vulcanised india-rubber, and protected externally with a solid 
drawn sheath of lead put on under hydraulic pressure ; and 
a drum of cable armoured with galvanised steel wire, for 
colliery or other underground purposes. 

They further have two cases containing samples of various 


, Classes of cable ; rubber in various stages of manufacture, as 


prepared by the firm at their works in Salford for insulating 
purposes ; and cables in different stages of construction, &c. 

As already mentioned, the whole of the arc light cables 
used in the interior of the Exhibition were manufactured by 
this firm. 

The Hiram Maxim Lamp Company, Limited, have a very 
tastefully decorated stand, at which they show specimens of 
their numerous varieties of glow lamps, including the 

“Rex” lamp, and their “Spiralette” device, a closely- 
wound spiral of glass, which can be slipped over the bulb of 
an ordinary glow lamp. The latter gives a very pretty 
effect, but we should be better pleased if the proprictors 
refrained from the suggestion that it in any way increases 
the light emitted by the lamp. It is quite true that the 
increase of light thrown upon “a given spot” is carefully 
spoken of ; but the references to ‘the enormous saving to 
the consumer” are not qualified by the saving clause, so to 
speak, which occurs elsewhere in one of their circulars. 
This company supplied the ‘‘ Rex” glow lamps used for the 
lighting and decoration of the Concert Hall and the Central 
Bandstand. . 

We illustrate Lerewith the arc lamp which is shown by the 
Codd Arc Lamp Compary, of Nottingham, at the stand of 


some appearance.: These clocks are controlled by means of 


ne ie electro-magnets, and do not need winding up. They are 
ar—a0 extremely  gimplé, unlikely to get out of order, and 
fing gramples of aro shown, inclad | 
me fine examples o are shown uding 
ae some of the newest designs and’ styles; there are also Messrs, Bever, Dorling & Co. The mechanism of the 
examples of switches, fuseboards, voltmeters, ammeters, is ex simple ; 


tremely si is of the focussing » 00! 
‘Starting switches and other electrical apparatus mannfac- by differential series and ehunt-wound prin: 
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cipal feature is the brake mechanism. This consists of a 
chain working on a brake wheel ; the chain passes over blocks 
carried’ by the brake lever, the surfaces of which are accu- 
rately shaped to a certain contour—calculated to give the 
greatest possible delicacy of feed. The adjustment is made 
im securing the chain in the first instance, this, however, 


being of less consequence than the accurate shaping of 


the regulating surfaces. The advantages claimed for this 
type of lamp’ are simplicity of construction, steadiness, 
durability, and low prime cost. 


Messrs. Lloyd & Lloyd, Limited, of Birmingham, have a_ 


striking exhibit of their electrically-welded steel pipes and 
other specialities. Amongst these is a 5-in x 4-in. tube, 
which was fitted with an electrically-welded flange and tested 
to destruction ; the tube broke at 75 tons stress per square 
inch. Examples of intricately ‘bent pipes, including a 


small-bore Perkins hot-water tube, bent so as to form the 


name of the firm, are noteworthy, as showing what can be 
done with their productions, and a variety of pipe joints in 
cection are exhibited. A condenser coil consisting of one 
continuous length of pipe—180 ft. long and 3 in. in 
diameter—and a 7-in. expansion bend, which forms the 
doorway of their stand, are other prominent features. We 
should add that Messrs. Lloyd & Lloyd supplied the whole 
system of high-pressure steam pipes for the Exhibition, 


consisting of 12-in. and 10-in. lap-welded tubes for the. 


main range, fitted with heavy flanges, screwed and caulked 
on and provided with a facing strip, and subsidiary pipes of 
various sizes. 

An interesting exhibit has been housed in the “Swiss 
House” adjoining the Machinery Hall by Messrs. C. Wiist 
and Oo., of Seebach-Ziirich, who are represented in this 


” INpucTION Motor, 


country by Mr. Kv. Meyenburg. The special feature of 
this is the “ multispeed” reversible alternating-current 
induction motor which the firm are now making. This has 
been devised to overcome the difficulty of specd .variation 
met with in the application of induction motors to machine 
driving. The motors are generally of the type shown in 
the above illustration, and really consist of practically 
two motors combined, haying different. numbers of poles ; 


* 


“Mecuanisu oy Tacnometna. . 


thus two speeds are at ence.obtained,,and by coupling 
the two in parallel, a third speed intermediate between theca 
two is 7 he Foy ad to these, if necessary, a set of back 
gear, for-lathe driving, a very large range of speeds is gained. 
Motows of “this kind are chown -driving saws, milling 


machines, radial drills, &c.; ordinary A.C. motors are also 
exhibited. A three-phase loom motor with spring suspension 
is illustrated below. An important item is the new machine- 


_ cut double-helical gear introduced by the firm, and illustrated 


herewith. Hitherto practically all double-helical gears have 
had to be cast, but by omitting a small portion of the teeth, 


Macuinge-Cut Gtar WHEELS, 


it has been made possible to produce them by milling out 
of the solid. These can be used to give speed ratios up to 
1 : 15 with a single pair of wheels, and they run noiselessly 
and with high efficiency. ‘gee 

In the same pavilion Aumund’s centrifugal tachometer, 
made by Messrs. Henry Baer & Co., of Ziirich, is shown. One 
of our figures illustrates this device, in which, by an ingenious 


THREE-PHASE Loom Moror. 


arrangement of small toothed rollers to guide the central 
pin, the frictional resistance is practically confined to rolling 
friction, and no oil is used on the working parts. This tyre 
of mechanism is applied to various kinds of tachometer, to 


- meet all ordinary requirements, 


(To be continued.) 


THE KENDAL CORPORATION ELECTRICITY 
WORKS. 


Tux old town of Kendal, in Westmorland, which has the distinc- 


tion of being one of the oldest boroughs in the kingdom, having  . 


received its charter in the reign of Queen Elizabeth, is moving 


with the times; it has laid down plant for the supply of the town — 


with electricity, 
‘Fhe. opening ceremony took place on Wednesday, 6th ult., when 


the Mayoress, Mrs. Gilkes; a name well known to most of our - 


readers in connection with turbines, ‘switched on the current to the 


town’ in presence of the members of the Corporation and other 
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Plant at £4,975, and to the British Insulated 
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sts. After an inspection of the station and its machinery, the 


Birch of the Electric Light Committee, Mr. Alderman Monk- 


house, gave a short account of the history of the scheme, and Mr. 


Dykes, of Messrs. Handcock & Dykes, the consulting engineers for _ 


the work, gave a description of the system and plant. 


“stone, the masonry being relieved with dressed stono pilastecs and 


The buildings, which have been designed by Mr. T. N. Ritson, 
Assoc.M.Inst.U.E., the Corporation gas, wat.r and electricity 
engineer, and erected by Messrs. W. Dixon & Sons, of Kendal, are 
situated at the gas works. They are built entirely of local lime- 


ashlarwork. At the east end is a two-storey 
building to be used as offices and showrooms. 
The engine room is 49 ft.long x 28 ft. wide, 


the roof being supported by steel principals, 
- and is boarded and panelled in pitch pine. 
~\~° A subway extends over the whole area of the 

“engine room, giving access to the space under- 
neath the switchboard and tothe engine and 
dynamo foundations. The floor, which is 
tiled, is formed of expanded metal and 
concrete. The iaterior walls of the engine 
room are neatly finished with a tiled dado 5 ft. 
high. 

The boiler house is 49 ft. long x 37 ft. wide, 
the roof principals being of stcel. Like the 
eugine house, it is lofty, well lighted and 
ventilated, and ample provision has been made 
for future extensions of plant. The chimney is 
50 ft. high, and is built partly of cement and 
partly of dressel free stone; it is provided 
with a loose firebrick lining throughout. 

The accumulator house is 39 ft. long x 17 ft. 
4 in. wide, is lofty, well lighted, and ventilated. 
Meter-testing room, stores and overhead water 
tank are also provided. 

The scheme apptoved by the Corporation 
provided for a three-wire direct-current net- 
work radiating from the station, no feeders 
being used. 

Tn the boiler house there are at present two 
single-flue dry-back boilers, by Messrs. J. Fraser 
and Sons, Millwall, each capable of evaporating 
2,500 lbs. of water per hour with hot feed, 


View cr Encine Room. 


At the invitaticn of the Mayor and Mayoress, the company 
afterwards sat down to dinner in the engine room, which had been 
very tastefully decorated. ge 

The question of providing a supply of electricity for Kendal was 
considered by the Corporation in 1897, and in January, 1898, 
Meesrs. Handcock & Dykes were instructed to report on the 
prospects of a municipal electricity undertaking. In their report, 
dated April 12th, 1893, they recommended putting down a station 
capab‘e of supplying 5,000 8-c.p. lamps or their equivalent, for 
private lighting, and 30 enclosed: arc lawps for the public lighting 
of the main streets. They proposed that the water-power in the 
pipe line between Fisher Tarn and the low reservoir should be 
utilised by means of turbines driving dynamos, there being an 
auxiliary plant with storage batteries in the town. Their estimate 
of the total cost of such a scheme, including buildings, plant, mains, 
pudlic lamps, and all legal and engineering fees, 
was £17,818. : 

In January, 1899, a further report was received 
from the engineers in accordance with the in- 
structions of the Town’ Clerk, showing how the 
scheme would be modified by reducing the 
size of the “compulsory area,” omitting part 
of the street lighting, and dispensing with the 
water power from Fisher Tarn, that source of 
power not then being available. In this report 
they still recommended making provision for 
5,000 8-c.P, lamps connected, and proposed a 


and draught of # in. water gauge, at a con- 
sumption of best Welsh coal of not more than 
1 1b. per 10 lbs. of steam from and at 212° F. 

At the base of the chimney shaft there is 
fixed a 55-in. Sturtevant induced draught fan, 
driven by an enclosed steam engine, the 
engineers preferring to save the cost of a tall chimney, which would 
only be earning its cost for an hour or two a day, and to use a little 
steam during hours of full load in order to produce tne necessary 
draught mechanically. In this they show a commendable spirit of 
progress; we have repeatedly pointed out the advantages of forced 
draught in these columns. 

For boiler feed a 4} in. x 24 in. x 4 ia. stroke Hayward-Tyler 
duplex hot feed pump, driven by steam, is provided to deliver 800 
gallons per hour, and in addition to this a three-throw electrically- 
driven plunger pump of 500 gallons capacity. per hour. Tae motor 
for this latter is compound wound, with shunt and series regulating 
resistances to vary the speed 15 per cent. either side of normal. 
The armature can be put across the outers at 440 volts, or one side 
of the three-wire system at 220 volts, this giving the maximum 
economical speed. 

A 2-in. Kennedy hot-water meter is provided to measure the 


steam power plant at a total cost of £15,015, 
stating that they felt sure that within the 


first year a load of 2,500 lamps would be 


obtained. However, if was decided to com- 
mence with, to put in a plant capable of 
Tunning 2,500 lights only, the estimates for the 
whole of the plant and mains, exclusive of 
buildings, being £8,160. Instructions were then 
given to the engineers to prepare specifications 
for the plant and mains. The provisional . 
order was obtained in 1900. 

To due course tenders were received and 
the contract given to Messrs. Johnson & Phillips, 
of Charlton, Kent, for the whole of tue station 


ire Company, Limited, of Prescot, for the 
mains, meters and services at £3,000, making 
a total of £7,975: The work has been carried 
out by the two firms in question in a most 


satisfactory manner for the above sums, and 
the whole plant,“ although small, is most com- 
plete and up to date. 
That considerable extensions will soon 
be required is evident from the fact that on the opening 


‘Right the total of 8-o.p. lamps connected, or their equi- 


valent, amounted to 2,496; the engineers have accordingly 

additional plant to prevent any failure of & uring the 


Dry-Back 


amount of feed water, which is heated by a Berryman feed heater 
supplied with exhaust speed from the engines. 

Tn the engine room there are at present two Willans high-speed 
engines, each of 50 8.5.P., while ample space is left for extensions. 
The dynamos are of Méssrs. Johnson & Phillips’ make, six-pole, 
shunt-wound machines, each of 36-Kw. capacity, connected in 
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parallel acrogs’ the outers, and supplying current at 450 volts at 
400 r.p.m. 

A balancer booster set is installed, consisting of two motors and 
two dynamos all direct coupled, but with independent armatures, to 


enable one to be removed without stopping the others. The ~ 


boosters give 30 amperes at any voltage from 10 to 90, and the 
balancer motors 50 am , from one side to the other, when work- 
ing on the bars at any voltage from 220 to 250. 
The battery consists of 240 LA 7 Tudor cells in glass boxes, half 
- being connected on either side of the three-wire system ; each half 
gives 21 amperes for 10 hours, with final voltage across the whole 
battery of 400 volts. They are capable also of an emergency dis- 
charge of 90 amperes for 30 minutes, ¢.¢., of supplying about 1,300 
8-c.P. lamps alight at once. ; 

A hand-power travelling crane is provided in the engine room 
designed to lift up to 3 tons. 

The main switchboard consists of separate slate panels for each 
of the two dynamos, the two batteries, the boosters, and the feeders. 
The main voltmeters, connected by pilot wires to the centre of dis- 
tribution in the town, are of the illuminated dial pattern, and there 
isa Kelvin electrostatic voltmeter, which can be connected up to 
any of the voltmeters on the board. for the purpose of chec! 
them. The battery switches are mounted in the wall of the meter- 
testing room behind the engine room, being worked by gearing off 
the main board. All the resistances are fixed in the fireproof cellar 
below the board. ; 

The mains are of the three-core clover-leaf made and 
laid by the British Insulated Wire Company, insulated with impreg- 
nated paper, and lead covered. They are laid solid in wooden 
troughs, filled up with insulating compound. 

There are two mains, each’*15 x ‘08 x ‘15 sq. in. section leaving 
the station, and running on either side of the main street up to the 
top of the town, a distance of nearly a mile, with branches of 
‘1 sq. in. and ‘05 eq. in. up the side streets. 

There are five disconnecting pillars at various parts of the town, 

_ by which any section of the main can be quickly cut out for byes 
or in the event of a fault; the mains on either side of the r 

ate cross-connected at these points, so that if one section has to 

be cut out, the others are not affected. 

The service connections are made partly in B.I.W. cast-iron ser- 
vice boxes with fuses, and partly by means of wiped joints direct 
on to the cables. 

The meters are of the Vulcan type, supplied by Messrs. Geipel 
and Lange. Current is supplied at a flat rate of 6d. per unit for 
lighting, and 3d. per unit for power. There are at present 44 con- 
sumers connected, having just under.2,500 8-c.P. lamps, and a large 
number of others will shortly require a supply. The motor load 
to commence with amounted to 10 u.p., divided between four 
motors, but it is understood that a number of manufacturers con- 
. template installing motors, and, indeed, sn extension of the mains 
has already been decided on to reach one motor user who is. just 
beyond the compulsory area. There can be little doubt, therefore, 
that very shortly the station will reach the output of 5,000 lamps 
originally contemplated. 

The fact that in Mr. Gilkes, the Corporation has a mayor who is 
himself an engineer, and a pioneer in the district in the matter of 
electric plant, has naturally been of great assistance in carrying 
through the scheme. : 

Mr. Ritson, the borough engineer, who has acted as resident 
engineer under Messrs. Handcock & Dykes for the engineering part 
of the work, and has been responsible for the building, is just_ 
leaving the town to take up a corresponding position at Ramsgate 
he leaves with the satisfaction of knowivg that the undertaking bas 
made a satisfactory start, and is likely to prove one of considerable 
importance to the town. 


Mersey Railway.—At the half-yearly mecting of this 
railway, held in London last week, Mr. James Falconer, the chair- 
* map, said that the great falling off in the earnings was due to the 
competition of electric tramways, which, for the first time, had had 
its full effect on the company’s traffic during the past six months. 
Wherever such competition had taken place, it had proved detri- 
mental to railways worked by steam power. It was the recognition 
of this fact which led the board to decide, some time ago, to apply 
electric traction to the Mersey tunnel, as it was found that wii 
the existing system, they could not aye Se successfully compete 
with electric tramways on the surface. e hope for the future of 
this company lay in their giving the best ble service to the 
people of Liverpool and Birkenhead for travelling from one place to 
the other. A contract had been made with the British Westinghouse 
Company for the electrification of the line. The work was being 
energetically proceeded with, and there was every reason to believe 
that, when they next met, the trafiic cf the line would be in 
process of being dealt with under the new conditions. The contract 
time for the completion of the work was January 15th next, and if, 
by that time, the company were ina position to offer a thoroughly 
good service, the board would feel quite satisfied. When the line 
was worked by electricity, it was intended to have two classes for 
passenger traffic. Under the new conditions, there would be a 
reduction in the cost of ventilation, and a small saving in- the 
expenses for pumping, The cost of haulage would show a large 
decrease. The British Westinghouse Company estimated the cost 
per train-mile, under the 
more than Js. at the present time. 


new system, at compared with 


A PRACTICAL METHOD OF CALCULATING 
TRANSFORMER REACTANCE. 


Mucu. has been written on the experimental determination 
of the reactance of static transformers, but the equally 


important question of the calculation of this quantity has ~~ 


not received that amount of publicity which is its due, 
Perhaps this is due in part to the complicated nature of the . . 
problem when presented in its ised form, and in past... 
to the reluctance of designers to disclose their methods of 
computation. 

The object of this article is to present to the non-mathe- 
matical reader a simple method of arriving at a basis from 
which, with the minimum of experimental data, the short- 
circuit reactance of: transformers ‘of ordinary commercial 
design may be accurately predicted. : 

The fundamental fact made use of is that when the 
secondary winding of a transformer is short-circuited and 
an alternating current is passed through the primary, then 
the induced secondary ampere-turns are equal and in op 


_ sition to the primary ampere-turns, which fact holds good 


for any transformer not having unreasonably high reactance, 
The short-circuit reactance may then be considered as due 
to the magnetic leakage’ flux in the region between the 
primary and secondary sections, which is induced by the 
primary and secondary ampere-turns. The total reactive 
voltage is equal to the effective cutting of the primary and 
secondary windings by this flux, the E.M.F. being generated | 
half in the secondary and half in the primary. 

The problem is to determine the effedt on the short- 
circuit reactance of variations in the following quantities :— 


1. Primary current, primary turns and frequency. 

2. Dimensions of windings and sheath. 

8. Relative arrangement of primary and secondary wind- 
ings. 

4, Disposition of the insulation. 
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Then, other things being equal, the leakage flax is pro- 
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portional to the primary ampere-turns 1 7, and the reactive 


voltage 
x a constant, = 
2. Fig. 1 represents a section through the winding pocket 
of a shell transformer which has one primary and one 
secondary section, the whole of the pocket being occupied. 


_ Let a be.the dimension of the windings in a direction at 
right angles to the sectioning, 
b the dimension of the pocket in the dircction of the 
sectioning, 
and / the length of.the mean turn of the winding. 

The air path of the magnetic leakage flux is in the 
direction of 6, and the reluctance of this path may be taken 
as being proportional toa //b. (There is a slight error in 
this due to the absence of iron around some parts of the 
winding, but the correcting factor, deduced experimentally, 
is usually emall.). Combining this with (1) we get :— 


v= eet x a@ constant. (2) 


If now the dimension of the pocket in the direction of a 
be increased as in fig. 2, it will be seen that the only effect 
is to lengthen the iron path of the leakage flux; as the 
reluctance of the iron is negligibly small compared with 
that of the air path, this does not introduce any correction 
into equation (2), and consequently 

: 2 
mm x K (8) 
where K is a constant for two-section transformers. 

3. In a transformer, as represented in fig. 2, it will be 
noticed that the parts of the pocket unoccupied by the 
winding do not contain any of the leakage flux, this being 
due to the very great permeability of the iron compared with 
air. Consequently, if, as in fig. 3, we add another pair of 
coils in series with the first, the total inductive effect of one 
pair on the other will be nil, and the total reactive voltage 
will be equal to the sum of the reactive voltages of each 
pair as calculated by (3). ‘ 

Any desired arrangement of sections may be represented 
by an equivalent combination of pairs of primary and 
secondary. windings, and thus from (3) the total reactive 
voltage may be calculated, 

The following table gives relative reactances for ten 
typical arrangements of primary and secondary windings, 

e reactance of a two-section winding being taken as 100 :-— 


Humber 

0! 

2 leji1s | 100 
4 434s | 25. 
4 | $P| 48 | | 4s 11-11 
56 . 48 | | 48 | 734 
6 | 2P/4s | 48 | | 625 
$P 4s | | | | 11il 
6 | | | #P | 4:00 
7 |e | ae | gs | de! as | de 421 
7 4s | 4P} 438 4P $8 | dP 2:78 


The principal point of interest brought out by this table is 


‘that, for any given number of sections, the arrangement 


giving lowest reactance is that in which the first and last 


_ Sections each have one-half the ampere-turns of an inter- 


mediate section. 


4. In the foregoing it has been assumed that the primary 


and secondary coils of each pair are close together, but this 
is not usually the case, as the insulation between the two 
occupies a considerable space. In this space the leakage 
flux is at its densest and is in the best position for effective 
cutting of the primary and secondary turns, and consequently 
another term must be added to the general formula to 
include this additional effect. 

As before let a be the dimension of the winding (exclusive 
of intersectional insulation) and let ¢ be the thickness of the 
insulation between the primary and secondary coils, The 


magnetising force is ‘40 7, the reluctance is +,» and 
therefore the total leakage flux through the insulation 


space is Segre This quantity multiplied by 4°44 
T N 10~* gives the resulting reactive voltage 


5°58 c x 107° 
v= 


the dimensions being in centimetres. - 

Insulation at right angles to the sectioning does not affect 
the formula, as } is taken as the dimension of the pocket, and it 
has been shown that the amount of space between pairs of 
windings has no appreciable effect on the leakage flux, conse- 
quently (4) makes complete allowance for the effect of space 
not occupied by winding. The general formula for the 
reactive voltage of any transformer is therefore the sum of 
(8) and (4). for each pair of primary and* secondary coils, 
the condition being that the primary and secondary ampere- 
turns in each coil neutralise one-another. 

In practice the value of K will be experimentally deter- 
mined for a number of typical transformers, and by this 
means fature results can be predicted with the utmost 
accuracy. 


THE GLASGOW TELEPHONE ACCOUNTS. 


THE accounts of the Corporation telephone system were 
published in our issue of August 8th, p. 221, and in the 
August issue of the Scottish Electrician we find some 
supplementary notes thereon, furnished to our contemporary 
by Mr. A. R. Bennett :— 


He says that the original scheme has. been very greatly 
extended. It was for 5,250 completed lines, with duct accommo- 
dation and switch-room space for 5,250 more. Instead of 
this, pipes have been provided with a capacity of 27,000 
lines, -and cables actually laid containing 14,572 pairs of 
wires, of which only 5,479 had been used at May 31st. The trench- 
ing, piping, and cabling originally contemplated have all been 
multiplied three or four times. = 

The capital expenditure amounts to £192,693. But of this 
£16,058 was expended in connection with the Glasgow Telephone 
Inquiry of 1897, in promoting and opposing Bills in Parliament, in 
other matters foreign to the construction of the system, and in pro- 
viding working expenses from the date of first operating the 
Exchange in March, 190], until revenue began to be earned on 
September ist, 1901. The deduction of this amount (which it is 
intended to write off in from five to seven years) reduces the 
capital expenditure to £176,635. At.a very moderate computation 
the 8,787 partially-completed lines must have cost £8 each, or 
£70,296, which, deducted from £176,635, leaves £106,339, which 
divided by 5,479, the number of completed lines actually working 
at May 3i1st, 1902, gives an average cost per completed line of 
£19 88. 2d. The original estimate was £19 1s. per completed line. 
The small difference is accounted for by the adoption of under- 
ground distribution to subscribers’ offices and by the substitution of 
tnierground for overhead work on the janction routes, neither of 
which was originally estimated for. ig 

The revenue statement is for nine mouths only, as no revenue 
was earned before September 1st, 1901. The total receipte, 
£28,171 13s. 5d., for the nine months, divided by 5,479, the number 
of working lines, gives an average receipt of £5 2s. 10d. per line. 
The estimated average annual receipt was'£5 5s. per annum, but 
when the estimate wai framed there was no obligation under the 
Post Office license to provide a toll tariff. Subsequently that 
obligation was imposed, and the Corporation met it by making a 
tariff of £3 10s. a annum and 1d. per outward call. The opera- 
tion of this tariff has, of course, been to reduce the average receipt, 
as nobody takes the toll tariff unless they can effect a saving on the 
£5 5s, inclusive rate by doing so. 

The working expenses shown in the revenue account are for nine 
months only, and amount, with interest, sinking fund, and terminal 
fees, to £15,356 43. 1d. To get at the working expenses for one 
year it is necessary to transfer the amount of the debit item of 
£5,601 33. 8d. for general expenses. This, added to the £15,356 
4s. 1d, gives a total of £20,957 7s. 9d. Divided by the number of 
working lines, 5,479, this makes the average working cost per line 
£3 16s. 64. per annum, or £1 6s, 4d. less than the average receipt 
for nine months. : 

No depreciation has been allowed for, as the system is not yet 
completed, and what work has been done is not yet-one year old. - 

e statements that have appeared in certain papers as to the 
Corporation intending to scrap the central switchboard are utterly 
without foundation, and have doubtlessly been set in circulation by 


antagonists of municipal telephony. 


We gather from the above that the cost per line 
is £19°8s. 2d,, against the original estimate of £19 1s., the 


difference being accounted for by the change from overhead 
-to underground distribution. The method of underground 
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distribution adopted must be of an extremely economical 
character, to have exceeded by only 7s. 2d. the cost of over- 
head distribution, so that we think Mr. Bennett might claim 
to have carried out the work under the original estimate. 
Tt is, at the same time, worth noting that the precision of 
the 7s, 2d. is arrived at after an estimate of £8 each for 
8,787 partially completed -lines, If the estimate should 
happen to be wrong in any way, it would vary the 7s. 2d. 
But this division of the expenditure into completed and 
uncompleted lines is not very informing. The original 
estimate Was £121,000 for 5,250 completed lines and 1,200 
partially completed lines ; 5,250 completed lines at £19 1s. 
would absorb £100,012 10s., and leave £20,987 10s. for the 
partially completed lines, which works out at £17 9s. 9d.— 
only £1 118. 3d, less than the estimate for the completed 
line. Would it not be wiser to avoid this method of reducing 
the expenditure to the cost per respective type of line, and 
be content with the statement that it has been found desir- 
able to undertake constraction work for the future in the 


. proportion of £70,296 to £176,635 for the present use, 


instead of £20,987 10s, to £121,000 respectively, as origin- 
ally estimated ? The 40 per cent. undertaken is nearer the 
usual experience than the 18 per cent. estimated. 

With regard to the comparative receipts of £5 2s. 10d. 
per line against the estimate of £5 5s., we cannot but think 
that the £5 2s. 10d. is too easily arrived at to be entirely 
accurate. The total receipts of £28,171 are subject to a 
deduction of £12,417 1s. 5d. for payments in advance, 
making the receipts for the period of the accounts £15,753 
18s. 7d., or at the rate of £2 17s, 6d. per line. Would 
not the-receipts per line per annum be found somewhere 
between the £2 17s, 6d. and the £5 2s, 10d. ? 


THE MEASUREMENT OF POWER IN 
ALTERNATING CURRENT CIRCUITS. 


By W. G. RHODES, D.8c., M.LE.E. 


THE deduction of the formule for the measurement of power 
in alternating current circuits by the three-voltmeter, three- 
ammeter, and split dynamometer methods has hitherto been 
effected by means of the calculus, the method of procedure 
being in each case the integration of products and squares 
of the instantaneous values of the quantities involved over a 
complete period. 

It will doubtless be of interest to readers of alternating 
current literature to know that these formule can be deduced 
without having recourse to the calculus, by simple applica- 
tions of vector algebra. 

The reader will find the elements of vector algebra fully 
explained in the writer’s “‘ Elementary Treatisé on Alter- 
nating Currents,” or in the Execrricat, Review for 
January, 1898. 


THREE-VOLTMETER METHOD. 


In fig. 1 let A B be an inductive circuit in series with a 
non-inductive resistance B C. 

Let v,, v, and v be the corresponding root mean square 
values of the potential differences between the terminals of 
A B, B Cand a C respectively. Also let r, and s, be respec- 
tively the resistance and reactance of A B, r, the resistance 
of B C, and ¢ the root mean square value of the current flow- 


ing in ac. Then treating currents and P.D.’s ‘as vectors, we 
have— 
nitksti=v, (1) 
therefore 
(r, — k8,) 
r+ 32 (2) 


The power, P, given to the circuit a B is the scalar product 
of i and v,, that is— 
P= 


ver, 
+ 


(3) 


Now, by equation (1), the magnitude of v, is given by 


(4) 


‘Similarly the magnitudes of », and -v are given by 


(6) 
of ae + + 9:7} (6) 
By equations (3) and (4) we get 
= (7) 
But. (4), (5) and (6) 
therefore vi — — 


which is the usual formula for the three-voltmetcr method, 

We may notice en passant that equation (7) shows that 
the power given to the inductive circuit a B is the product 
of the ohmic resistance of the circuit and the mean square 
value of the current flowing through it. 


THREE-AMMETER METHOD, ° 


Let Bc (fig. 2) be the inductive circuit, the power given 
to which is to be measured. Let 7, and s, be its resistance 
and reactance respectively, and let r be a non-inductive 
resistance in parallel with c. 


8B 

Fia. 2 
A 
O- c 
A, 

B 
Fia. 3. 

Cc 


Let Ay, A, As be three ammeters arranged as shown, and 
giving simultaneous readings %, %, 4, and let e be the 
potential difference between the terminals of 8 ©. 

Then, treating currents and P.p. as vectors, we have— 


The power, P, given to BC, being the scalar product of 
i; and e, is— 


er, (9). 
Also i= 0) 
‘and by (8) and (10) 
h= +b 
1 
={; + + (11) 
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Thus the magnitudes of i, %., i, are given by 
+ re + + (r? + he 


I 2 
+ 8? 


27; 


2 
re + 3,7 
therefore P 2 er 
i? — i? =—. 2 
P= 3 (i? — — 3,4), (12) 


the usual formula for the three-ammeter method of 
measuring power. 


Tue Sprit DynamomEerER Meruop. 


An electro-dynamometer has two coils constructed of wire 
of the same thickness, usually connected in’ series, so as to 
measure the mean square value of the current’ flowing 
through them. 

The two coils can, however, be scparated, and two 
independent currents sent through them. The reading is 
then proportional to the scalar product of the two currents. 
When used in this way it is called a split, or divided 
coil, dynamometer. 

Let, in fig. 8, Bc be the inductive circuit, the power 
given to which is to be measured. Let r be a non-inductive 
resistance ; D, a dynamometer or ammeter, and De a split 
dynamometer. 

Let 7, 7, and 7, be the root mean square values of the 
currents in the main circuit, in the resistance r, and in the 
circuit B C respectively, and let ¢ be the root mean square 
value of the P.p, between B and c; then, treating the 
currents and P.D. as vectors we hare— 

=i — ty, 
therefore rh=ri-ri, 
or ri, 
Therefore the scalar product of ¢ and /; 
= scalar-product of r i and i, 
— scalar product of r i, and %:, 
that is, the power, P, given to B C is given by 
which is the usual formula where pb, and D, are the readings 
of the two dynamometers. 

Note,—Although root mean square values are, strictly 
speaking, scalar quantities, we may without impropriety 
treat them as vectors in making the calculations, since on 
multiplying them by V 2 we obtain the maximum values cf 
the equivalent sine curves. This being the case, it is 
convenient to adhere to R.M.S, values throughont, to avoid 
multiplication of symbols. 


CORRESPONDENCE. 


A Seientific Conundrum. 


If the best definition of heat be given in accordance with 
present knowledge, and also that of electricity, is it possible 
to say that the one definition is better than the other ? 


Bunsen. 
[At first sight the foregoing query seemed to be capable 


‘of easy solution, and we were inclined to satisfy our 


correspondent’s thirst for information privately. On further 
consideration it becomes evident that, though apparently 
trivial, the question really opens up most debateable ground, 
and we prefer to submit it to our readers.—Eps. Exxo, Rev.) 


The Farthing of the Middle Conductor, 
In answer to the letter of Messrs, Everett, Edgeumbe and 


. Co, on the above subject, I should like to remind them that 


the bell eeps on ringing until the switchboard attendant 
changes the pen ; so that it is not quite right to state that 
“in nine cases out of ten the attendant would be sure to 
omit to change the pens.” 

I should also like to ask Messrs, Everett, Edgcumbe and 
Co, what is to prevent a dry pen being released by the magnet 
P, if they are unable to trust to switchboard attendants ? 

A. J. Abraham. 


Partick, August 30th, 1902. 


The Earthing Question. 


The article you publish in your issue of 8th ult. sets out 
a broad and important statement regarding our position in 
the electrical wiring industry. You were good enough to 
invite a discussion on the subject, and it is regrettable to 
notice the meagre* response you have received. If I may be 
allowed space for a contribution, I will endeavour to deal 
with the points which constitute the basis controlling the 
introduction of an earth-connected system of supply. 

The question that first arises is, What is the objection to 
an earth connection of the network? There are some 
ingtances of town service where the objection is warranted ; 
but in the greater bulk of cases the only answer to be given 
is that, if the connection were permanently made, there 
would be no possibility of making a test to earth. This 
raises another question: Why in the greater bulk of cases 
need a test to earth be made? Does it. provide against a 
thort circuit? Does it always indicate one? If it be 
assumed that all leakages between the conductors take place 


- through earth, it may; but-do they? Does it assist the 


engineer to prevent leakage between the conductors, and 
save money? It can hardly be said that it does. If, on 
the other hand, he were to effect an earth connection of one 
of the conductors throughout the network on correct lines, 
he would be on a better road to doing so, besides increasing 
his revenue in the manner described by you. 

The writer a few years ago wrote, embodying the above 
points, to nearly all the engineers controlling the supplies of 
current then existing. Most of the answers were briefeand 
decisive, simply stating that the Board of Trade regulations 
did not permit an earth connection of the network beyond 
the station. Several who gave this answer implied that they 
would willingly make connection if it were not for the 
B. of T. regulations. A few were prepared to connect the 
network to earth. unconditionally, notwithstanding the 
regulations. The fear of electrolysis and interference were 
additional objections put forward. As regards these latter. 
there appears reason to believe that, with a correctly instituted 
earth connection on the network only, the disturbances 
would be less, because the current wonld only have the 
short distance between the conductors to leak through 


instead of unlimited distance as now. 


The greatest objection to instituting a permanent carth 


‘connection on the network lies in the established conditions 


not being arranged for it, and. the consequent cost of 
making the alterations. Not that the alterations are great, 
and in some cases they would probably not be more than the 
earth connections. In others, however, it-would be well to 
examine existing installations to see that switches and fuses 
are inserted on the non-earthed conductor only, so tliat the 
earthed conductor is continuous from the lamp to the supply 
station. These conditions should be enforced in. the 
interest of the safety of the public, even with a connection at 
the station only. In effecting the earth connection of the 
network instead of the station the points of connection 
should be as numerous as possible, say, at each junction 
box. All other parts cf the earthed main should he 
insulated. The conductors in the houses and mains should 
be as close as possible. If these points were carried out, 
electrolysis and induction or conduction with telephones-and 
telegraphs would be reduced to a minimum. re 
Although it is 28 years since I first advocated this 
subject, there is some gratification in seeing a prospect of 
realisation. I do not believe, however, that this will be possible 


* Why “ meagre” > ‘Several articles and numerous letters have 
been published —Ep3 Ecro, Rey. 
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wuless the Board of Trade takes the initiative and modifies — 


its regulations, giving the engineer the option of intro- 
ducing an earth connection on the network instead of at the - 
_ Station, whenever he may elect to do so. , 


J. D. F. Andrews, 
Kast Sheen, Agus! 80th, 1902. 


~ 


Distribution with Uninsulated Neutral. : 


As a mains engineer I have read with great interest the 
paper on distribution with uninsulated neutral, which 
~ Saag in your last issue, and with your permission I would 
ike to make a few remarks in connection with some of the 


made therein. 
quite agree with the author as to necessity for fusing 
such a network, but it would appear that with an insulated 
neutral there are two great ex frantnaes, viz., it is possible 
to have numerous faults on the mains and on installations 
which would not be sufficiently large to blow the fuses on the 
section, and these may amount to quite a largeloss of current, 
ially es there are no means of ascertaining the size and 
location of these faults from the generating station. 

The second disadvantage is that when a fault does happen 
to be large enough to blow the fuses on the distributors, this 
will cause an interruption of the supply over a certain area. 

The author suggests that “in the case of a small leak 
which would not entail stoppage of supply, there would be 

ty of time to locate it.” He does not suggest, however, 

w this might be done, and therein lies the difficulty. 

As breaking down a fault, the usual method of 
earthing the other pole could not be resorted to, one could - 
only wait until the fault developed and cut itself out by 
blowing the fases. It would appear that with such a system 
one would have to use only concentric or two-core cables, 
with copper sheathing under the lead, using this as a neutral 
both for distributors and feeders, in order that if a fault 
appears it may speedily develop and cut itself out. A fault 
such as might develop on a single-pole system could very 
well last for weeks before it got of sufficient size to blow the 
fuses, and the continuous leakage until this happens could 
certainly not be tolerated. Assuming the fault to be on a 
“1 cable, the fault would require to be of 150 amps., or on a 
“5 cable it would ace are to be about 750 amperes (using 
the author's stan size of fuses) before these would blow. 
These figures will give some idea of the out-of-balance 
currents the balancer would have to deal with. 

Farther, it appears to me that for honse-wiring a con- 
ceatric system, with the bare.outer made the neutral, would 
be the only safe one on such a network. With single wires 
- the risks of fire might be even greater than under present 
conditions, as a fault on the particular installation not large 
enough to blow the fuses might develop on one of the outers 
in a single-wire system and cause a fire. 

The author would seem to attach some importance to the 
convenience of the self-locating of faults on the system by 
the automatic cutting out of the sections, but in these days 
of keen competition with cheap gas and important power 
supply, generally from the same mains as the lighting, one 
would think that the continuity of the supply would be of 
far more importance than the saving of trouble to the mains 

Farther, as to the question of electrolysis and leakage, 
the author suggests using “a concentric cable, the negative 
being the inner and the lead the uninsolated neutral,” “ the 
cable being laid in troughing in the usual way.” 

The suggestion as to using the lead as the ncutral seems 
such an unusual one that one wonders if it is correctly stated. 
The general rule in this country is to have the neutral half 
the size of the onters. wee 

- Would the author suggest that the lead should be made of 
such a section as to have a carrying capacity of half that of 
the outers ? The relative conductivities of lead and copper 
are as bak iting lead has a resistance about 124 times 
greater copper. 

neutral—or what is equivalent, using a higher resistance 
conductor—then it appears to me that he wonld invite this 
very tronble of electrolysis. =A 

‘The fact that it is proposed to lay the cable and its lead. 
sheathing in bitumen would render the neutral to some extent 


an insulated one, The lead sheathing would then only be 
earthed at the street boxes. Under such conditions it would 
seem possible for a portion of the current to flow through 
the earth and adjoining pipes, and to leave its mark, perhaps 
not so much on the cable system, as on the pipes them- 


~ selves, 


Having already trespassed too much on your valuable 
space, I will conclude, and hope to see this question thoroughly 


discussed by others interested in the subject. 
Vernier, 


Newcastle-upon-Tyne, 
September 1st, 1902. 


Municipal Wisdom. 


I have read with considerable interest and indignation the 
report of the discussion at Wigan ve the appointment of 
electrical engineer, and trust that among your readers some 
will come forward prepared with a practical remedy for the 
disgraceful state of things in the electrical world as revealed 
by the discussion in question. It is quite time that all 
engaged in the electrical trade, from central station engi- 
neers down to the humble wireman (to which latter class 
the writer belongs), took immediate action to form some 
practical association for dealing with these and similar 
questions by united action and on practical and business- 
like lines. 

In support of your remarks,I should like to point out 
that the District Council recently appointed as its 
arc lamp trimmer a mason’s labourer, and | think I am 
right in saying that the whole of its electrical staff have 
had no previous electrical knowledge. The present engineer- 
in-charge was, before his appointment, a mill mechanic. 

I find a similar state of things over the whole of York- 
shire. I recently applied for employment to the firm that 
has obtained the contract for wiring the Bradford Corpora- 
tion Conditioning House, being attracted by the announce- 
ment of the terms of contract, which stated “that the firm 
obtaining the contract would be required to show that they 
had paid the minimum trade union rate of wages for three 
months prior to date of contract.” Here, thought I, is a 
chance of a job at fair rates of wages. Judge of my 
astonishment when I was informed that no men were 
required. Thinking this strange, I visited the job in ques- 
tion, and although there was evidently work for at least a 
dozen competent wiremen, as the job had been in progress 
some weeks, I found that the staff consisted of one man and 
an assistant. Upon inquiry as to the rate of wages, I was told 
that we get what we can, as there was no union in Bradford, 
and rates of wages for wiremen were unknown in the town. 


Francis Smith. 
Leeds, September 1st, 1902, ag 


Transmission of Electrical Disturbances. 


Mr, de Tunzelmann’s note does not make the mattcr any 
clearer. I have not been discussing the passing of waves rouud 
obstacles. I have no difficulty in accepting the diffraction - 
of waves at the edge of obstacles, and electro-magnetic 
waves, being of longer length, are capable of diffraction to a 
greater extent. But that is not the question ; the question 
is, low can these waves travel rcund a globe? How are 
they deflected or diffracted in empty space to the extent of 
miles ? Iam not considering an obstacle on the earth, but 
the whole earth; diffraction might easily explain the 
turning of the waves round the edge of an obstacle to some 
extent, but cannot explain the curving round a smooth 

lobe. 
2 I would ask Mr. de Tunzelmann to keep to the question; 1 
would be delighted to hear how the diffraction theory applies 
to transmission over the surface of a smooth globe ? 


R. Kennedy. 
Leeda, August 29th, 1902. 


I feel compelled to reply to Mr. Kennedy's letter in. your 
last ise. 1 must say 1 do not know whether an electric 
wave can pass from pole to pole of theearth. - 

In the transmission of apy disturbance by wave motion, the 
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wave front may be considered to be composed of an infinite 
number of centres of disturbances. 

Now, if we suppose the wave to be passed 
surface, the lower part of the wave will be cut off, but the 
point of the wave front on the tangent line being a centre 
of disturbance will start waves in all directions, These 
waves will then start new waves, and so on, but as the energy 
in the waves will each time be reduced, the waves will soon 
become too faint to be detected. 

When we are dealing with short waves, as in light, the 
distance that the waves get away from the tangent line (say 
a few wave-lengths) is extremely small, but with long electric 
waves the distance (a few wave-lengths) is very much 
greater. It appears to be an advantage to have the electric 
waves polarised in a vertical plane. 

Of course, a8 Mr. Marconi has one of his wires earthed, 
it may modify the theory, but I will quote the two following 
extracts, to show that the theory of waves similar to light 
turning corners cannot be calmly thrown on one side. 

Mr. Emtage, M.A., in his “ Advanced Light,” says, on 
page 201, in speaking of the difference of the transmission of 
sound and light :—“ The difference between the two cases is 
one not of kind, but of degree. The cause of the 
difference is to be found in the enormous difference 
in the wave-lengths of the undulations, the sound-waves 
being frequently several feet in length, and the mean length 
for light being about x5}55 in. : 

I am aware that the sound waves are longitudinal, and 
that light waves are transverse, but Mr. Emtage compares 
them. 

Mr. Marconi, in speaking of the transmission of his wire- 
less signals before the I.E.E. in 1899, says :—“ I am rather 
doubtful as to the correct explanation that can be given to 
this effect. I think there can be Very little doubt as to the 
complete opacity, to electric waves, of a hill three miles 
thick, or, say, several miles of sea water. A solution of this 
difficulty might be given by attributing the results to the 
effect of the diffraction of such long waves as those radiated 
by a conductor 100 ft. long, but in that case it is difficult 


. to explain why other forms of Hertzian transmitters and 


receivers, also giving long waves, do not act when such 
obstacles intervene.” Mr. Marconi here goes on speaking 
of other theories. 

It would be interesting to hear Mr. Kennedy explain the 
difference between Marconi’s electric waves and Hertzian 
waves. I thought he would have understood what I meant 


when I said the phenomena could be accounted for by the 


theory of diffraction, and the long wave-length of electric 
waves, but I hope it is now a little clearer. 
: Frederick P. Sexton. 
Hollydale, Hampton Wick. 
September 1st, 1902. 


With reference to the recent discussion on electrical dis- 
turbances, it seems a pity Mr. R. Kennedy and Mr. Sexton 
should occupy your valuable space theorising upon a matter 
about which they seem to have the crudest notions. To 
compare electrical waves, whatever these may be, with vibra- 
tions of air or ether, is making a gratuitous assumption of a 
similarity which cannot be proved to exist. I know much 
is glibly said about the identity of light and electricity, but - 
has this identity been proved? It somewhat startles me. to - 
see that neither of your correspondents has mentioned the 
polarisation of the electric waves, because this seems to me 
to be a most important factor in the question of diffraction. 
If this principle is properly grasped, many of the seeming 
difficulties disappear. Sor 

I would advise Mr. Kennedy and even Mr. Sexton to read 
Mr. Marconi’s address, delivered about three years ago. 
When they have read and ry aaa this, I think they will 
have a clearer appreciation of the subject. ; 

Alex, Tod, 
Gillingham, 
August 30th, 1902. 


Wireless Telegraphy at Cape Breton, 
‘In the EvecrricaL Review for the 29th ult. you repro- 
duce in brief an article from the Scientific American relating 


over a curved 


to the new wireless telegraphy installation that Marconi has 
established at Cape Breton i ieee with a view to trans- 
Atlantic experiments. Without wishing to detract from the 
merit of the magnificent work of my illustrious young 
fellow-countryman Marconi, for whom I have the greatest 
admiration, work which many have sought and still seek to 
depreciate, I may be allowed to remark that the antenna 
which Marconi uses or proposes to use, i.e, @ cone or 
pyramid of reversed wires, is the one I used in my experi- 
ments between Brussels, Mechlin and Antwerp, from Decem- 
ber 16th, 1900 to March 23rd, 1901. This antenna and 
the experiments in question were described in the ELECTRICAL 
Review dated May 24th, June 7th and 28th and July 12th, 
1901. Since then the antenna has been adopted by 
M. Ducretet, of Paris who, in the article on wireless tele- 
graphy published by him in September, 1901, says that he 
has obtained very mee results with it. 

_ Hoping that you wil] kindly insert this letter, and thank- 
ing you in anticipation. é 

Emile Guarini. 


Brussels, August 31st, 1902. 


Swanscombe Church (Kent) Struck by Lightning and 
Partially Destroyed by Fire, August 14th, 1902. 


A local paper attributed the disaster which befell this 
ancient church, which is built of flint and stone, to the fact 
that the lightning conductor “failed to perform its 
function.” I have made a careful examjnation, and the 
accompanying photograph (fig. 2) which I have had 
taken, represent the state of the conductor about 1 ft, from 
the ground minus the connector. kor 


The conductor—which, like the church, is very old—has | 


its upper part composed of a solid iron rod 1 in. in diameter, 
fixed about 3 in. away from the tower by holdfasts driven into 


Fic. 1. 


the wall. - A relation of mine recently informed me that he 
used to climb up this very rod 50 years ago in search of birds’ - 
nesta built in the windows of the tower. The lower or earth 
connection is formed of 3-in. iron barrel, and was connected 


‘to the rod by means of a socket which was slipped (not 


screwed) over the two, . 
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This socket, shown in fig 38, was found after the 
catastrophe round the tube, but disconnected from the rod. 
I am informed the churchwardens examined it a fortnight 
before the storm, and nothing amiss was noticed. 

The resistance of the }-in, tube going to earth I found to 
be 62 ohms. ~ 

Fig. 1 shows the interior of the tower. 

The lightning conductor was attached to the centre of 
the left side, and the marks of the risers and treads on the 
plaster in the corner show where an old wooden staircase to 
the belfry: was fixed. I was told by the man who first 
appeared on the scene, that it was at the lower part of this 
staircase that the fire commenced and burnt upwards, the 
bells being partly broken and partly melted, and the wooden 
steeple afterwards destroyed. 

There are no cracks to indicate the passage of the current 
down the tower inside or out, but-in the stone arch above 
the. doorway (shown boarded up in fig. 1) there 
are two minute cracks; some of the joints are opened 
slightly, and about 2 ft. from the ground two stones on the 
left-hand side of the doorway and nearest the staircase were 
shifted outwards about } in. 

This doorway is partly underground, and the entrance is 
protected by a low iron railing terminating at the arch, and 
this railing is in connection with a similar and continuous 
one running round one side of the churchyard. . 

On Saturday last I saw the fragments of the bells dug out 
of the débris at the bottom of the tower, and I carefully 
examined the tiled floor in order to trace the passage of the 
current to earth, but there was no hole or crack as might have 
been expected. Sundry paraffin lamps and cans were dug up, 
and there was a strong smell of paraffin in the corner where 
the staircase stood. 

There were no gas or water pipes in the church, and no 
down pipes on the tower to which the current could have 
“jumped.” In the vestry, which occupied the lower part 


Fia. 2. 


of the tower, there were two iron safes, but as these (which 
showed no effects of lightning) were in the opposite corners 
to which the fire broke out, they do not appear to have had 
any influence in the conflagration. — 

Owing to the near proximity of vaults I was unable to 
trace the earth connection, and therefore cannot say what 
direction the }-in. tube takes. 

There is no doubt that the lightning conductor received the 
charge as is clearly shown by the condition of the socket 


(which is burst open), and I attribute its failure to convey - 


the whole of the cyrrent safely to earth to two causes, viz., 


(1) the non-conductibility of the bad joint ; and (2) the com- 
paratively high resistance of the earth connection. 

It is, therefore, apparent that, owing to the above 
obstacles, the current divided at the small window in the 
tower (in front of which the rod passed), and was conducted 


3. 


through it by means of the lead, from which it took a direct 
angular course across the tower, through the staircase and 
door, to the iron railing above mentioned, which, no doubt, 
owing to its numerous earth connections and assisted by the 


rain falling at the time, made a much more perfect earth” 


than the one originally provided for it. 

Had the rod been properly connected, and the earth con- 
nection of lower resistance, I am of opinion that the rod 
would have performed its proper function and the church 
would not have been destroyed. 

The chancel was the only part of the building 
saved. Damage to the extent of about £3,000 is 
done, and only a small portion of this amount is 
covered by insurance. ‘The church was restored by Sir 
Erasmus Wilson in 1873, 


E. @. Tillyer, A.M.LE.E. 


English and American Engines for the Glasgow Tramways. 


With reference to the editorial contained in your issue of 
the 29th ult., under the above heading, I may state in regard 
to the letter referred to, it was published through a misunder- 
standing, and I have a letter from Mr Edwin Reynolds, 


- engineer of the Allis Co., regretting that the same was 


made the subject of an advertisement without my express 
consent. 

As regards your general observations that the engines are 
clumsy, &c., and on the conduct of the business as a whole, 
I would refer you to your article in your issue of November 
10th, 1899, p. 746, wherein you state :— 

We do not look upon the upshot of the controversy as by any 
means unsatisfactory. We had almost said that we would rather 
have the contract divided in the way it has been than have been 
given over entirely to one English maker. Certainly one effect 
will be to place the American and English makers alike on their 
mettle. 

Farther on— 


We need not attempt to predict what these performances may 
be, but upon whichever side the advantage lies, we may be sure it 
will be made good use of in seeking future contracts. 


The article goes on to say :— | 


We fully agree with an engineering contemporary that the con- 
troversy has been fertile in good results, and it cannot fail to be of 
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value in bringing out ideas and opinions which must bear fruit in 
future cases. ; 
Farther on :— 4 
We believe that in working out the designs it was desired to 


jake the strong points of the English engine and the strong points . 


of the American engine and embody them in a single machine. 
Therefore, in preventing English makers from adhering to standard 
practice, they were placed on the same footing as American 


makers. 


And again :— 


We may be excused for repeating that we are of opinion that 
the splitting of the order is probably advantageous to the Glasgow 
Corporation, in that both firms are proposing to build machines 
yery much stronger than has been common for traction purposes 
up to this time, but the advantage wiil not be confined to 


Glasgow. 


Perhaps you will be good enough to explain to your 
readers what has transpired since the time the above 


; grticle was written to lead you to think that the engine 


features then commended by you are now clumsy, 
and designed under the “now exploded bogey of terrible 
stress,” 

Prof. Barr, an eminent English expert, has found that 
the principles you commended in November, 1899, have 
given entirely satisfactory results. Now you discredit his 
wsulte, your own previous observations, and the business 
generally, in that it appears that the American engines have 
aslight advantage. Further comments seem unnecessary. 


H. F. Parshall. 


Salisbury House, London, E.C. 
September 2nd, 1902. 


[We admire Mr. Parshall’s naivefé; the sweet simplicity 
of his explanation of the unauthorised publication of his 
letter, which was evidently of a private and confidential 
nature, is refreshing. We could. not have hoped for a more 
admirable demonstration of the high-principled methods 
adopted by an American firm to forward its own interests. 
Evidently Messrs. Allis cannot keep a secret. Sh eRe 

In common fairness and justice, we cannot doubt that 
Mr. Parshall has addressed a similar letter to Messrs. Mus- 
grave & Son, whose engines have “passed the tests” with, 
in one case (we are told), only } the loss in friction shown 
by either of the Allis sets ! 

We await with interest the pending publication of a letter 
of apology by Messrs, Allis in the advertisement columns of 
the American press, according to their custom, or in the 
editorial columns of Engineering. 

As for the quotations from our article of November 10th, 
1899—three years ago—Mr. Parshall is welcome to any 
satisfaction that he may derive therefrom. 

The article was written in the calm immediately following 
the tumult caused by the attempt to give the whole of the 
(laggow engine contract to the highest tenderer—a foreign 
firm to boot—and when a not unsatisfactory compromise 
had been negotiated. ‘The -first extract was at that time a 
fair expression of our feeling in the matter. 

The second has been fully borne out—witness the first 
patagraph of Mr, Parshall’s letter, 

The third was, and is, true; we believe that no large 
American engines have been sold in open competition in this 
country since that time. 

Asfor the fourth and fifth extracts, we would ask our 
ttaders to refer to the context in the original article. They 
Will find that we there said that our remarks were “ based 


tpon authoritative statements which have recently been made ~ 


ous,” and which, at the time, appeared to be convincing. 
Other articles will be found on pp. 337 and 343 of the same 
Volame (August 25th and Sept. 1st, 1899), in which our 
reasons for regarding the designs, issued by Mr. Parshall 
= his specifications, as clumsy and over-heavy, were 
ally set forth. Turning to the innuendo with 
vhich Mr. Parshall ends his letter, we would point out 
_ our leader was prompted entirely by the grossly 
tufair article which appeared in our contemporary— 
li which, on the strength of a few incomplete and in- 


“urate data, the American engines were belauded to the - 


skies, and the English engines damned with the faintest of 
faint praise. 

So far as Prof. Barr is concerned, if we cannot accept 
the results of his tests on such scanty evidence, it is 
from no personal motive.—Eps, Eizo. 


Referring to your leading article entitled as above, of 
August 29th, 1902, we beg to call your attention to certain 
mis-statements of fact, which we have no doubt you will 
willingly correct. 

At the time when the Glasgow engine contract was under 
discussion, we were (and still are) the English repre- 
sentatives of the Edward P. Allis engine makers, and the 
writer personally represented the Allis interests at Glasgow 
during the whole time that the subject was under discus- 
sion. The whole matter was at the time very thoroughly 
Mie ay by the press, and all the facts set forth at great 
length. 

We wish to emphatically re-state that the engines 
designed by Mr. Parshall were not standard products of the 
E. P. Allis Company, and differed from anything which they 
had built, or specially desired to build, in practically all 
essential particulars. 

On behalf of the Allis Company we were instructed to do 
everything we could to secure the modification of the design 
to such an extent as to meet the Allis standard practice. 
Mr. Parshall insisted on his own designs being carried out, 
and the credit for the superior performance in Glasgow 
is due to his designs, and not to those of the Allis 
Company. 

We would furthermore state that the reason that the con- 
tract for the two engines was given to the E. P. Allis Com 
pany, was that no other manufacturing concern was prepared 
to guarantee under heavy penslties, the deliveries which were 
required by the Glasgow Corporation. It is our under- 
standing that time was the essential element of this contract, 
inasmuch as the delivery of the engines within a given time 
at Glasgow was absolutely necessary if the lines were to be 
in operation in time for the Glasgow Exhibition. 

We may possibly be wrong, but we have no doubt what- 
ever but that all the engines would have been placed with 
British manufacturers had they been willing to accept the 
specified dates of delivery at any price. 

As the representatives in this country of the Allis engines, 
we cannot too strongly express our extreme regret at the 
unauthorised use, for advertising purposes, of a letter given 
by Mr. Parshall to the engineer-in-chief of the Allis Com- 
pany, Mr. Reynolds. We knew nothing of this, and can 
only imagine that the advertising department of the Allis- 
Chalmers Company (of which amalgamation the Edward P. 
Allis Company now forms part) is not acquainted with pro- 
fessional etiquette as it is viewed on this side of the 
Atlantic, 

It is extraordinary beyond words that such a liberty 
— have been taken, and there is no possible excuse 

erefor, 


Robert W. Blackwell & Co., Limited, 
R. W. Brackwstun, Chairman. 
London, September 3rd, 1902 


P.S.—Inasmuch as the inference might be drawn from 
your article that there have been no purchases of Allis 
engines except through alleged American influence of one 
kind or another, we would like to say that orders have been 
filled for Allis engines, received from British companies, 
absolutely unconnected with America in any way, and 
employing only British engineers, to the extent of 14,000 kw. 
or more. Moreover, the first of these British orders, to the 
extent of 2,225 KW., was received some little time before any 
Allis order was placed by any concern having any American 
influence whatever. 


[We very willingly insert this letter, and we cordially 
appreciate Messrs, Blackwell’s attitude with respect to the 
improper publication of the letter to their clients—Eps; 
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One-Wire Wiring. 


In your editorial article in the ELECTRICAL Review of 
August 8th, you remark that “ none of the station engineers 
seemed willing to create an interest in the (earthing) ques- 
tion by pointing ont how greatly the commercial possibilities 
of electricity supply could be enlarged if the consumer were 
allowed to adopt uninsulated, bare /or earth-return house 
wiring work.” 

I would ask the-quéstion, Where does this great com- 
mercial advantage arise? I will also attempt to answer it 
by the following summary of rough estimates, which are 
sufficiently well recognised not to require intimate detail 
prices to support them :—, 2 

1, The cheapest and worst class of wiring that can be 
tolerated, cannot be effected with’ profit to the contractor, 
and safety to the user, at less than we sap ase 
per point wired, in a 12-point house, the price to include 
sub-distribution fuse way, say.60 ft, of 1/18 wire, 30 ft. of 
casing or tube, switch, ceiling rose, flexible, holder, shade, 
lamp, and a share in main switch and main fuses. 

2. The economy effected on the above by not insulating 
one ite» ngage usigg single-pole fuses is per point ap- 


38. In better class houses which may be called 
“ Bourgeois houses,” with wires insulated with good rubber 
catefully drawn into split tubes or casing, the cost of wiring 
without fittings is 16s. per point, and the fittings in suc 
houses average 16s. per point. Total... 32 0 
4. The economy effected in the above by not insulating 
one wire, using split tubes or casing and using one bare 
copper wire, allowing for saving on smaller size of tube 
5. In the “ Bourgeois houses” if the one-wire wiring 
results in the use of screwed tubes (which are, as Mr. 
Bathurst shows, electrically and mechanically the better 
plan) the cost.of wiring will be at a conservative estimate, _ 
26s. per point and with fittings as before 16s., the total is... 42 0 
6. In “ Bourgeois houses” if Mavor & Coulson’s conamor 
system is used, [lead and armour form the return] the cost 
with fittings on the same scale is 
. 7. In wealthy houses, where everything is done in the 
best way, wiring is effected with two insulated wires in 
screwed barrels or conduit, best wire, switches with hand- 
some fittings by a contractor of repute, under a consultant, 
the cost is about; £2 a point for wiring, and anything for 
fittings, but probably not less than £1, say a total ... as 
8. In the above case the economy due to using the 
earthed return will be considerable, the same electrical and 
mechanical sundries will be obtained for about... os 46.0 
Or something excellent like the M. & C. system, or 
Bathurst’s, Andrew’s, or other'one-wire system, for about... 32 0 


If anyone will-favour me so far as to’ read the above 
table carefully, he will see that the small user, whose custom 
is so much wished for by the supply company, and who is 
supposed to be on the verge of being “ captured” by one- 
wire wiring and earthed returns, is hardly given any advan- 
tage—a saving of 15s. capital cost on a 12-point house. 

The same remarks apply to the “ Bourgeois Houses.” 

They are glad to save 4s. a point on 40 points, but I doubt 
if on an expenditure of £60 the extra capital cost of £8 will 
deter an English bourgeois when he is bent on his personal 
home comfort. . . . 
_ On the other hand, how is it that Mr. Yorke and Mr. 
Bathurst are so impressed with the economy of the earthed 
return ? The answer is given in 7 and 8, The owners 
and masters of country houses, schools, asylums, valuable 
town houses, &c., are generally requiring the best work, and 
paying for it. Personally, they are ignorant, but their 
advisers or contractors, if wide awake, will see that in 
isolated installations. there are no drawbacks, and a straight- 
forward economy which may run into hundreds by the use 
of earthed returns. Unlike a central station, all the above 
cases (except town houses) allow of the mains being dis- 
connected and tested. 

Your correspondent “Unearthed” gives an idea of the 
“great commercial gains” of a supply station from an 
earthed mid-wire at the distributing end. : 


14 0 


60 0 


Westminster, September 2nd, 1902. 77 


South Shields Electricity Accounts, 
“ I would not have allowed my name to appear again in this 
controversy had not your footnote to my letter in the current 
issue of your paper been further misleading.’ 


Mervyn 0’Gorman. 


In the first instance, I am anxious that you should rot 


- make any mistake in imagining for one moment that I am 


at cross with you, nor yet am I groping 
dark, simple reason everything is 
straightforward, and, moreover, above board, regarding the 
returns of the South Shields Electricity Department, not 
* to the ratepayers of the borough but also to the Board 
e. 

I was not only referring to the annua! accounts as pub- 
lished in the’ abstract by this Corporation, but also to the 
annual returns which have been made to the Board of Trade 
on the required forms. «3 

I would again inform you that the South Shields Corpora. 
tion, through their accountant, have forwarded a copy of 
every return or other report required by Statute to all 
necessary Government departments, and I am of opinion it 
should not be necessary for me to point out to you that the 
recognised Board of Trade official form does not provide for 
any back reckoning, or, in other words, it is for one year 
only, and no figures are entered thereon for the previons 


ear. 

: The Local Government Chronicle was speaking of the 
official returns to the Board of Trade, and so am I; and 
again, for about the third time, I would inform yon that 
every return has been made to the proper quarter. 

If you have been unable to procure a statement of the 
accounts for the year 1897—8, that is a matter for. which 
this Corporation are in no. way responsible; but I think 
you should, under the circumstances, exonerate them from 
any shadow which you have chosen to cast by insinuating 
that anything has been kept back. 

It is a matter of surprise to me that your paper should 
have adopted this antagonistic attitude towards the officials 
of a municipality, as you must know they alone are respon- 
sible for all returns sent in. I have always understood your 
paper was, at any rate, prepared to (if not support) give 
them fair play. 

As this is absolutely the last you will hear from meon 
this matter, I desire to point out that the statements made 
in your r with regard to “hidden deficits” are 
absolutely false, and would again inform you that there is 
documentary evidence to prove this statement in its entirely, 


J. H. Cawthra, 
Chief Engineer. 
South Shields, September 1st, 1902. 


[We are reminded of the old problem : when an irresistible 
force acts upon an immovable mass, what is going to bap 
pen? In this case the result appears to be that we remain 
in statu quo ante. As Mr. Cawthra reiterates his statements, 
and declares thathe will say no more, it would be unseemly 
for us to take advantage of his silence ; we trust, however, that 
we shall not be deemed guilty of unfairness if we point oub 
that the Board of Trade returns are intended to clearly s# 
forth the actual state of the undertaking concerned. Seeing 
that at the time when the report in question was issued 4 
loss of some thousands of pounds had been incurred, and 
that the undertaking was indebted to the ratepayers to that 
extent, where was the sense in declaring a profit ? 

In conclusion, we hasten to state that we had no inten 
tion whatever of attacking the officials of the Corporation— 
apart from the fact that Mr. Cawthra was in no way respol- 
sible for the returns referred to, seeing that they were issiel 
before his appointment to his present post. What we objet 
to is the system of municipal trading, which, as at. presell 
carried on, rests upon a false basis—Eps, Exec. Rev.] 


Mechanical Engineers for Electric Generating Stations 


In spite of the extraordinary lack of intelligence dt 
played by some of the Wigan councillors’ at a rece 
Council meeting, I, for one, am firmly of the opinion that tht 
Council has acted wisely in appointing to the post of d 
electrical engineer a mechanical engineer with el 
knowledge. 

If an intelligent engineer with 20 years’ practical @% 
rience of engine and boiler work, together with four ya" 
practical and theoretical electrical experience is not 0% 
petent to carry out the daties, I should like to know whow 
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As the chairman of the Electric Light Committee rightly 
remarked, “most, if not all, the well-known consulting 
and chief electrical engimeers had served an appren- 
ficeship to mechanical engineering,” and, to my mind, 
no one should be appointed to the post of chief 
dectrical engineer, or even have charge of a shift, 
unless he has done so. Bat what do we find in our central 
stations? We find that the majority of the men holding 
the posts of assistants have never worked on the construc- 
tion and erection of engines and boilers. The little they 
know (and it is a little, as a rule,) has been obtained when 
there has been a breakdown, or an overhaul of the engines in 
the station in which they are employed. And when a break- 
down does happen they are useless, because they have not 
been trained to use the hammer, chisel, and file; nor do they 


| possess that mechanical instinct, which is only obtained after 


spending years in a mechanical engineering works, working, 
or seeing work done. Not 1 in 20 is capable of setting the 
engine’s valves, making steam consumption tests, or taking, 
reading, and working out indicator diagrams. And more, 
Sir, as the electrical generating plant rarely fails (1 know 
stations where there has not been an electrical failure for 
five years), they have nothing to do in that direction, or at 
the most, they have to occasionally replace a burnt-oui coil, 
which an ordinary engine-room labourer could easily accom- 
plish. 


And these men call themselves shift engineers. Great - 


Watt! they are no more engineers than are tinkers ! 

Who, then, really runs the station when such men as these 
have charge of the shift? I answer, the engine fitter in a 
small station and the station superintendent in a large 
station. 

In conclusion, [ think I am justified in emphasising my 
opinion that, as the greater part of the plant in an electric 
generating: station requires the attention of mechanical engi- 
neers, properly-qualified mechanical engineers—men who 


have served their apprenticeship—should be the only ones 


allowed to have responsible charge. 


Albert E. Vezey, A.M.1.M.E. 
London, E.C. 


SALES. 


A Few words on the commercial side of manufacturing 
might be digested at the present moment without fear of 
doing harm. Manufacturersrecently had to meet competition 
from foreign firms willing to give us the surplus of their 
stocks at cost price or less, 

It happened, however, just at that time, thanks to a 
generous demand, that sufficient orders were forthcoming to 


tuable home manufacturers to keep a fall order-book, although . 


allowing the lion’s share of orders given out at that time to 
g0 out of the country, largely because of their inability to cope 
with them. This inflox of foreign machinery has gradually 
been decreasing, and it is not too much to hope that before 
long the greater part of our home and colonial orders will be 
filled from workshops established in our midst. 

In the place of this competition, however, there has now 
come increased competition among home manufacturers them- 
elves, due to an increase in the manufacturing capacity 
of the country, and a slight falling off in the demand. 
These two factors have resulted in competition among makers 
of electrical machinery, which promises to be more seriously 
felt than the foreign invasion of our shores a year or 
twoago. It requires no prophet, however, to say that the 
form of this competition, which has now been going on 
for some time past, cannot continue indefinitely, for it is 
doubtful whether the pric:s quoted on many of the con- 
Macts settled during the past six months or so bear a 
sufficient profit to do justice to the shareholders of the com- 
concerned. 

The point we wish to bring out is that, whilst on the one 

_prices will have to advance, to allow a reasonable 
usin of profit to those engaged in what is at the best a 
ificult class of manufacturing, on the other hand many 


firms will have to put their house in order, to enable them 
to compete with some of the newcomers, 

To those not thoroughly up-to-date, there would seem 
to be no alternative but to reform, unless it be to retire 
from the manufacturing branch of the business ; by bringing 
about either of these alternatives, the present severe com- 
petition, which one is inclined to deplore, may even do good 
to the industries at large. It is not so much in the actual 
manufacturing, as on the commercial side, that old 
established firms in this country will have to introduce 
cares, in order to adapt themselves to the requirements of 
the day. 

Certainly, only those shops laid out and run on modern 
lines can hope to manufacture sufficiently cheaply for the 
open market, but this would seem tobe appreciated by 
many, as is shown by numerous new works which have 
recently been laid down by old-established firms. The 
commercial side has not received the same attention, and 
whilst trading in the past and on a smaller scale, may not 
have required it, the future certainly calls for it. Assuming 
the quality of manufacture to be as high-in one case as in 
another, business will flow to the firms whose commercial 
departments are organised on the best lines for meeting 
the convenience of the purchasing public. . 

There is no gainsaying the fact that many of the 
newer firms that have commenced business in this country 
are paying as much attention to this, in the way of au 
efficient staff for dealing with their sales and their business 
generally, as they are to the actual manufacture of their 
specialities, 

Starting with no name in this country, they have been 
compelled to take energetic steps to get work, and in their 
efforts to do this, they -have established effective sales 
departments which promise to be of considerable help to 
them during the days of keen competition. = 

It is quite true that in many cases, in addition to taking 
active steps to obtain work, they have added a further 
inducement to their offers in the form of low prices, but 
these will no doubt before long be withdrawn, whilst, still 
leaving them in possession of the first named weapon—an 
efficient distributing system. 

A commercial organisation is a somewhat difficult thing 
for an old established firm to overhaul, as in most cases 
it concerns more directly the directors and the principals 
themselves, who are liable to be blind to the changing 
requirements of the day, or to: fail to appreciate that 
manufacturing on a larger scale, and competing with larger 
firms, involves methods different from what they have been 
used to in the past. None the less, in many cases it requires 
attention, and the sooner it has it the better. 

Any firm engaged in manufacturing machinery on a large 
scale, such, for instance, as dynamos, motors, &c., which are 
daily applied for varying purposes, must of necessity be con- 
tinually advising clients as to the best means to an end, 
The firm that lays itself ont to give this advice, and with 
least trouble to the intending purchaser, naturally has the 
preference over a firm that does not. a 

This involves an outside staff of engineers, who are able, 

however, to combine with the above work that of selling 
and that of ensuring that clients, and possible clients, obtain 
the attention which they deserve, and it is only in this way 
that large firms can give any sort of personal attention to 
their business. 
An organisation of this description naturally costs 
money, bat if kept within limits, purchasers can reasonably 
be expected to pay for it in return for-the benefits they 
derive. - 

If every firm dispensed with its outside staff and sent no 
engineers away from the works for giving advice, and by 


- doing so dropped its prices 5 per cent., the purchasers 


would find this reduction in first costa very poor saving, and ~ 
would in all probability incur greater expense in obtaining the 
information, &c,, they required, in other- ways, or else in 
purchasing machinery not best adapted for the work, which 
represents cost in another direction, It is, therefore, safe 
to say than an outlay for gay! such as five per cent. on 
the turnover is warranted by the requirements of the in- 
dustry, and the only questions manufacturers have to solve 
relate to details. 

There is no reason why Americans ard Germans should 
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know how to sell their manufactures better than we do. 
The last few years would seem to point, however, towards 
greater energy and enterprise on their part, and it is a 
question whether they cannot teach us more in this branch 
of the engineering business than they can in any other. 


‘They look upon selling as part of their business and culti- 


vate it; we are inclined at present scarcely to recognise it 
as a necessity. 

The immediate future eeems likely to call for more atten- 
tion to this branch of the business, and without it the most 
perfect machinery will with difficulty find a ready sale on 
the open market, in anything but small quantities, 


OVERHEAD ELECTRIC EQUIPMENT FOR 
ROAD VEHICLES. 


OveruEaD trolley tramways have proved a financial success 
in towns, and districts in the neighbourhood of towns, where the 
passenger traffic is heavy, but their first cost has hitherto 
made it difficult to extend this form of electric traction 
into country districts where a cheap and rapid system of 
conveying goods and passengers would be of the greatest benefit 
to agriculture and other rural industries. 

A system. of electric traction was recently worked out in 
Germany by Max Schiedam, of Dresden, in conjunction with 
Messrs. Siemens & Halske, is the application of the overhead 
system to road vehicles for passenger or goods traffic. The rails 
which form so large an item in the cost of electric tramways are 
completely dispensed with. As there are’ no rails to take the 
return current, an additional overhead wire is used for this purpose. 
But this is not really an extra item of cost as compared with the 
tingle overhead wire of the electric tramway, because the two wires 
are used by vehicles running in both directions, except when they 
are passing each other. The idea is not altogether 
new, for our readers will remember that Mr. J. G. W. 
Aldridge’s B.A. papera couple of years ago described a French sys- 
tem in detail. 

Experiments on railless overhead traction were first made by 
Messrs. Siemens & Halske in 1892. An experimental installation 
was fitted up on « road in the neighbourhood of Berlin. An eight- 
wheel trolley ran on the two overhead wires, and supplied curre.t 
by flexible wires to a motor mounted under the driver’s seat of a 
wagonette. 

After that trial trip the matter was dropped by Siemens and 
Halske, owing to the demands made on the activity of the firm by 
the immense development of electric tramway constiuction which 
took place about that date. - 

The great improvements in the details of the overhead system 
that have been made since Siemens & Halske’s first experiment in 
1902, bave been utilised in the installation of a service of overhead 
electric omnibuses in the Bielathal, in Saxon Switzerland. The 
length of the line now working is 2°8 km., and an extension fo 
9 km. is in contemplation. For most of the way the roads are good, 
though in passing through some of the villages cobble stone pave- 
ments have to be traversed, a feat which the electric bus performs 
without hesitation. The average speed of the vebicle is between 
7 and 8 miles an hour. 

No alteration whatever is made in the roadway. The trolley 
wires are supported in the usual way by brackets or by cross wires. 
One of the trolley wires supplies the current to the motor, and the 
other takes it back to the generating station. 

On the ends of two light steel tnbes pressed up by springs are 
slits supplied with lubricant, which are pressed against the trolley 
wires and make connection with the motor. The tubular rcds are 
mounted on the top of the vehicle so as to turn round easily in 
either direction. The vehicle can deviate without difficulty 3 metres 
to either side of the trolley line, and this is sufficient to enable it 
to pass other vehicles which it may meet on the road. This is one 
great advantage which the railless bus possesses over the tramcar. 
The trolley wires are carried 6 metres above the roadway, and co 
not at all interfere with the traffic. : 

The vehicle itself is similar to the ordinary electric bus with 
accumulators, except that it is lighter, as it is free from the great 
additional load caused by the weight of the batteries, The wear 
and tear of the vehicle is for the same reason much less. . 

Electric locomotives specially constructed for goods traffic are to 
be placed soon on the Bielathal line ; these are chiefly intended 
to carry goods between the railway station and paper and saw mills 
in the district. 

This railless electric service may perhaps play an important 
part in developing districts where heavy railways would 
not pay. ; 


Caerphilly.—The D.C. has decided to write to three 
electrical engineers for terms for reporting to the Council on the 
advisability of supplying the district with electric light, and for 
applying for a prov. order, 


THE TRADE UNION CONGRESs. 


PostaL AND TELEGRAPH GRIEVANCES, 


London, September 3nd, 


Tue thirty-fifth annual Trade Union Congress opened on Monday 
last, September Ist, at noon in the Holborn Town Hall. The Con- 
gress was an exceptionally large one, nearly 500 delegates being 
——_ Among the larger bodies represented were the Miners’ 
ederation with 330,000 members, the Amalgamated Society of 
Railway Servants with 55,000, the Boilermakers with 49,000, the 
Boot and Shoe Operatives with 28,000, the Bricklayers with 39,000. 
and the Postal Employés, representing a total membership of 
36,563 members. Four postal organisations are included in the 
total, their names and numbers being as follows :—Postmen’s. 
Federation, 25,172 members, represented by Messrs. G. H. Stuart 
(Clifton, Bristol) and F. W. Caple (of London); the Postal Tele. 
graph Clerks’ Association, numbering 5,290, represented by Messrs, 
C. H. Garland, of London, and E. J. Burt, of Bristol ; the United 
Kingdom Postal Clerks’ Association (Provincial Sorters), numbering 
3,101, represented by Mr. G. A. Landsbery, of Manchester; and the 
Fawcett Association, numbering 3,000, represented by Messrs. W. E, 
Clery and W. B. Cheesman, both of London. The total number of 
members represented by the Congress was about 1,400,000. 

The postal and telegraph vote in the Congress has been gradually 
increasing for the past four years, and from the 3 votes cast by the 
Fawcett Association in Belfast in 1893, it has grown to the 39 which 
are cast to-day. Their position is thus a strong and useful one, and 
their grievances claim special attention both from the Congress and 
the Parliamentary Committee. 

The report of the Parliamentary Committee brought up the 
postal questions. The following references occurred in the report, 
me ace the discussion was commenced on Tuesday, September 

rd :— 
PostaL Associations, 


In the month of December a deputation from the Associations of the postal 
service, consisting of Messrs. Clery, Cheesman, Raby, Garland and Rowbo:tam 
waited upon the Committee in order to submit two important questions affect- 
ing their members, namely, the inclusion of postal employés under the “ Work- 
men’s Compensation Act,” and also the question of espionage in the postal 
service. After the deputation withdrew, the Committee decided that on the 
question of compensation they wou!d render all the assistance possib'e when- 
ever opportunity arose, and on the second question they instructed the 
secretary to address a communication to the Postmaster-General on the subject, 
which was done by letter on December 19th. 

A deputation from the Postmen’s Federat’on waited on the Committee in 
regard to the question of “Annual Leave,” and asked for the assi:tance of the 
Committee in bringing the matter before the Postmaster-General. A letter 
was written to the Postmaster-General on December 19th, which his Lordship 
simply acknowledged. The Committee, after hearing a statement of the 
grievances, promised to render them whatever assistance they could, which 
was done; in the early part of May, the chairman and vice-chairman of the 
Parliamentary Committee saw Mr. Keir Hardie, M.P., and Mr. Bell, M.P., at 
the House of Commons, and they promised to raise the question in the House 
at the earliest opportunity. 


When this stage was reached, 

Mr. C. H. Garland moved the following addition : To insert after 
the words “His Lordship simply acknowledged” the following 
words: “The Committee regard the persistent refusal of the Post- 
master-General to receive representations from them on behalf of 
affiliated organisations as a slight on their representative capacity 
and a refusal of the right of combination to postal employés.” In 
support of the addition Mr. Garland said he had drawn the atten- 
tion of the Swansea Congress to the fact that communications from 
the Parliamentary Committee were ignored by Lord Londonderry, 
and had asked that a plain statement of this fact should be inserted 
in the report.. This year some reference was made to the matter, 
and a record made of other instances of the same kind. Looking 
through the report he saw that the Committee had been received 
in their representative capacity by the President of the Board of 
Trade and the Home Secretary, they had been in communication 
with the Premier, and appeared to have been on quite friendly 
terms with Mr. Secretary Chamberlain of the Colonial Office. Yet the 
Postmaster-General alone had ignored them. If the Congress wished 
to be taken seriously, it must insist that the representations of its 
executive should be received by the Minister who presided at St. 
Martin’s-le-Grand, or expre:s in an emphatic and public manner ifs 
indignation at the refusal. : 

Mr. Cheesman formally seconded. 

The chairman, Mr. W. C. Steadman, said the Parliamentary Com- 
mittee was prepared to accept the addition. He did not suppos 
the new Postmaster-General would depart from the position of his 
predecessors, but, at least, the Trades Unionists could express theif 
opinion of this attitude. 

The addition was then adopted by Congress. 

There are several resolutions on postal and telegraphic matters, 
which will probably be reached on Thursday morning. 


BUSINESS NOTES. 


Dry Seats—Mr. Hu. Crichton has just received ® 
turther repeat order—through Messrs. Hurst, Neleon & Once 
“New London” dry seats forthe Ayr Corporation. These po 
are to be of the latest improved type, with angle iron %8 
standards, and to be fitted with the new rain hood, which fal 
vents rain drippings and drifting rain from reaching the sitting 
surface. 


i 
5 | | | 
| | | 
; 

é 
; 
a 
: 
| 
; 
— 
j 
: 
| 
3 


icted the 
subject, 


mittee in 


ed 
—for 
seats 
n leg 
1 pe 
itt 


Vol. 51. No. 1,298, 5,1902.). THE ELECTRICAL REVIEW. 885 


Electrical Wares Exported. 
WERK ENDING 1901. | enping Szpr. 1902, 


Adelaide .. ..  .. Value £183 | Alexandria. Veleph. appar. Value £113 
Amsterdam... ee 50 | Amsterdam.. .. 


Bombay ++ ee ‘ve — ee Bombay Teleg.wire.. .. 220 
Teleg.mat. .. 395 | Teleph. mat. 889 
Channel Islands. Teleg. mat. 207 | Dur 
Chinde .«. 12 - Teleg. mat. 1,152 
Christiania, Teleg. wire East London es 
Colombo .. 46 | Gibraltar Telog. instru. .. 182 
Copenhagen. Teleg. wire .. 150 Hong Kong . ite Se ee 16 
Durban ee 818 Jersey and Guernse oe 50 
» Teleph.mat. ., .. 822 Madras 
Fremantle .. ee eo .326 | Melbourne .. 
Teleg. mat. .. 6,114 | Teleg. wire.. 198 
Gothenburg .. 79 | Nagasaki - 212 
Hamburg .. -» 801 | NewYork .. 130 
Teleg. mat. .. Singapore .. ae 
Hong Kong .. we -- 89 | Stockholm Teleph. cable .. 3802 
Melbourne .. ae oe 
Telephones .. 56 


North’Sea. Teleg.cable. .. 18,000 


Penang oe ee 18 
Perth .. oe 50 
»  Teleg. cable 263,000 


»  Teleg. mat. 
Port Elizabeth. Teleg. mat, .. _ 
St. Petersburg. .. ee ee 


Santa Cruz .. 
Santos oe ©6525 
Shanghai .. ce ony 
Stockholm. Teleg. wire.. oc: 28 
Teleph.cable .. 457 


Sydney oe 1, 268 
Wellington .. ee oe 880 
Yokohama .,... oe ee 4,862 


Total .. £304,224 Total .. £8,698 
Foreign Goods Transhipped. 


Dueban, Flec. mfts. .. Value £194 
Elec, lamps .. 58 
Paris. Elec. mat. 93 


Total £340 


Annual Oating.—On Saturday last a large number of 
the staff and employés of the Sir Hiram Maxim Electrical and 
Engineering Company, Limited, journeyed to Margate by special 
train. Arriving at Margate, they were welcomed by Sir Hiram and 
Lady Maxim. Later on, the whole of the company sat down to an 
excellent spread in the large room of the Arcadian Hotel, Sir Hiram 
Maxim occupying the chair, supported by Mr. A. W. Hill, works 
manager, and the members of the staff. Mr. Hill rose and proposed 
success to the company, and Sir Hiram, in reply, expressed his 
pleasure at being present. He added that they, with others, were 
feeling the unfair foreign competition, and it would need the united 
efforts of all branches of the company to work together witha 
view to keeping all costs as low as possible. If they did this, they 
had little to fear. Their business was growing larger every day, 
and he felt confident that the number of employés would be at 
least three times as many next year, when he hoped to preside 
again. 


Catalogues, &e.—The Crayton anp Lampert Manv- 
FACTURING Company, of Detroit, Mich., has sent us a copy of its 
B catalogue of gasoline fire pots and torches for plumbers, elec- 
tricians, &c. 

Messrs. & Frovup, Liwirep, of Chandos Street, W.C., 
have issued a very neat catalogue of electric light fittings. Nearly 
all of the designs are original, and the firm’s exclusive copyright. 
One portion of the book is devoted to church fittings, this being a 
special branch of the firm’s business. A glance through this list 
impresses one with the pleasing character of the design of the 
pendants, electroliers, pillars, lanterns, and other fittings. Contrac- 
tors and others who are in want of high-class fittings for domestic 
or public buildings, would do well to consult this collection of 


_attistic designs. 


A new catalogue (48 pp.), of electtic bells and accessories, has 
been published by Mussrs. Baxenpate & Co., of Manchester. It 
is very fully illustrated, and prices are given. 

Mgssrs. Fratusr & Co., of Leeds, have issued several small trade 
cards of their enclosed continuous current motors and ‘multipolar 
dynamos (1 to 40 kw.) 

“Electric Light in Private Houses,” is the title of a booklet 
which Mzssas. R. J. NicHotson &Co., of 45, Hanging Ditch, Man- 
chester, are circulating in localities where electric light is boing 
introduced. It gives some general hints to the public as to how 
best to proceed in the matter of fitting up their premises. 

Some illustrated lists have come to hand from Mussry. HaywaRD 
Bros & Eckstein, Luwirgp, of Union Street, Borough, 8.E., from 
which we learn that they have put down a special plant for the 
manufacture of wrought-steel collapsible gates, steel partition doors, 
self-acting ventilators, &c. One of the lists describes Hayward’s 
new patent lights for electrical switchboard platforms, as used at 
Glasgow electricity works. This patent system forms a perfectly 
insulated platform. In these lights the iron frame is kept entirely 
below the surface of the glasses, and the lenses are set as closely 
together as is practically possible; the narrow spaces or joints 
between them are run in with a specially prepared composition, 
which is a non-conductor of electricity, thus forming an entirely 
insulated surface. The cast-iron frames are made sufficiently strong 
to stand any strain likely to be put on them, and have cross-bars at 


6-in. centres, A large variety of sizes of frames is kept. Iron 


covars for road boxes, also spiral staircases and doors for central. 
— are supplied by this firm, and are shown in the lists now 
ore us. 


Fire Exhibition—The arrangements for the Inter- 


. national Fire Exhibition at Earl’s Court next year are p 


rapidly, the British Fire Pravention Committee’s scheme having 
met with the greatest encouragement on all sides, particularly in 
Government, scientific and engineering circles. The Duke of Marl- 
borough, K.G., as president of the National Fire Brigades Union, will 
act as vice-president of the Advisory Council, and Mr. Edwin O. 
Sachs, as chairman of the British Fire Prevention Committee, will 
act as chairman of the executive. Mr. Marsland, hon. secretary of 
the Society of Architects, will perform the duties of hon. secretary 
of the Exhibition, Among those who have consented to act on the 
Advisory Council, the majority of whom have expressed their 
intention of taking an active part in the work, are the President of 
the Royal Society, Sir William Huggins, O.M., the Presidents of 
the Institution of Mechanical Engineers,. the Institution of Elec- 
trical Engineers,- the Chemical Society and the Institute of 
Chemistry, also Sir Douglas Fox, Past-President of the Insti- 
tution of Civil Engineers, Prof. Aitchison, Past-President of the 
Royal Institute of British Architects and the President of the 
Royal Navy League. Among Government officials we notice the 
names of Dr. Thorpe, F.R.S., Principal of the Government Labora- 


' tories; Dr. Whitelegge, C.B., Chief Inspector of Factories; Mr. 


Gavey, Engineer-in-Chief of the G.P.O., and Sir. W. Preece, 
K.C.B., Consulting Fingineer of the same department. We under- 
stand that a large number of important firms in the States will be 
exhibiting. - , 
Belliss Engines.—The firm of Messrs. Belliss and 
Morcom, Limited, of Ledsam Street Works, Birmingham, have 
recently secured the following among other contracts :—One 400- 
H.P. engine coupled direct to British Westinghouse dynamo, for 
Farnworth ; one 200-H.P. engine coupled to a Dick-Kerr generator, 
for Epsom; four 145-H.p. engines coupled direct to British 
Westinghouse generators, at Stretford; and two 300-up. triple- 
expansion engines for coupling to Crompton’s dynamos, at Bloem- 
fontein, Orange River Colony. We are pleased to report excellent 
progress by this enterprising firm of English engine builders. 


New Books.—The series of articles on “ Ignition 
Devices for Automobiles,” by S. R. Bottone, which have been 
running through the pages of the English Mechanic, will shortly 
be published in book-form by Mr. Guilbert Pitman, with the 
addition of an introductory chapter treating specially of structural 
details, choice and management of the motor car. Mr. Pitman 
will also immediately publish, in one volume, the “Amateur 
Electrician’s Workshop,” recently contributed serially to the Young 
Engineer by the same author. 


Dissolutions, &c.—First meetings of creditors and con- 
tributories of the Electric Lamp Regenerating Company are to be . 
held at Carey Street, W.C., on September 19th. 

The European Weston Electrical Instrument Company, of Berlin, 
have appointed Mr. Paul A. Meyer as liquidator. 

Mr. Jastics Swinfen Eady, on 27th ult., had before him a motion 
by the Halifax Bank for the appointment of a receiver and manager 
of the British Power, Traction and Lighting Company, Limited. 
Mr. Bramwell Davis, K C., said there was a debenture holder’s 
action, and, as itappeared that there was great danger to the assets, — 


the bank applied for the appointment of a receiver and manager. 


It asked that Mr. Watkin, an accountant, be appointed. The case 
was one of great urgency. Mr. Kenyon Parker, who represented 
the debenture holders, assented to the application. His Lordship 
made the order asked for, and gave leave to. apply in Chambers for 
power to discharge accraing liabilities, such as wages, &c., necessary 
to carry on the company’s business. 

The Mangano Electric Process, Limited, is winding up, with Mr. 
H. C. Emery, of 15, George Street, E.C., as liquidator. 

The Metropolitan District Electric Traction Company is windiug 
up voluntarily, with Mr. W. E. Mandelick, of Hamilton House, 
E.C., as liquidator. Creditors should send in particulars of debts, 
&c, by September 30th. 

A meeting of the Coley Electric Works, Limited, will be held at 
4, King Street, H.C., on September 30th, to hear an account of the 
liquidation from Mr. L. W. Oakley. } 


For Sale.—Messrs. P. Huddleston and Oo. will, on 
Wednesday, September 10th, offer for sale by auction the plant, 
tools and stock, &., of an electrical engineer (in re iiquidation of 
Harry South & OC», Limite). S2e our advertisement pages for 


details. 


Inkless Printing by Electricity —At the Carey Street 
offices of the Board of Trade on Monday, meetings of creditors and 
shareholders were held under the liquidation of the Sensitised 
Paper Manufactaring Syndicate, Limited. Mr. H. M. Winearls, 
Assistant Official Receiver, reported that the company was formed 
in'June, 1900, for the purpose of acquiring from the Electrical 
Inkless Printing Syndicate the exclusive license for England and 
Wales to use the invention of Mr. W. F. Friese-Greene for the 
manufacture of a sensitised paper, by which printing could be done 
without ink on the application of an electric current. The con- 
sideration was fixed at £8,000 in cash, and £60,000 in fully-paid 
shares, A further agreement, providing for the use of the Bram- 
shott Paper Mills, was entered into with Mr. F. L. Sanderson, the 
consideration being fixed at £2,000. The company never com- 
menced business, and the agreements’ mentioned were never carried 
out, No steps were taken to obtain working capital for the com 
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y, and beyond the purchase of machinery, nothing was done 
wards the manufacture of paper. Mr. A. J. Sanderson, a director 
of the company, stated that the patent was valueless, but Mr. 


Friese-Greene, the inventor, denied this. The statement of affairs’ 
- showed Ifabilites £916, and the only asset returned was unpaid 
- calls £607, but the value of this was very doubtful. In the course 
- of a discussion, Mr. Eastwood, a former director of the company, 


supported Mr. Friese-Greene's view that the patent was of great 
commercial value, and said that negotiations were now on foot for 
its sale at a large price. Mr. Friese-Greene said that certain 
Germans desired to use the process for wall pa and linen. In 


_ the course of a lecture delivered by Mr. OC. R. Darling at the Royal 


Artillery Institution, it was stated that the cost of the paper could 
be reduced down to 1d. per pound. The meetings were eventually 
adjourned in consequence of the absence of a quorum, it being 
intimated that in all probability the matter would remain in the 
hands of the Official Receiver as liquidator. 


“Paragon ” Motors.—A motor which is dignified by 
the name of “ Paragon,” ought to be something out of the common ; 
but after carefully examining a small example of this type, we are 
not disposed to cavil at the title. The design is certainly very 
ingenious, and has been worked out with minute attention to 
detail. The following figure gives an idea of the appearance of a 
bipolar motor of this kind, which is made in 18 standard sizes from 
zy to 1}-H.P., and in three series adapted for specific conditions. 
The-motors are rated at a load equal to the average load which they 
will carry—the only stipulation being that the maximum load shall 


. not exceed 100 per cent. over the rated value, lest the commutator 


should be injured. The brushes are fixed, and the armature can run 
in either direction. The speed can be varied over a wide range by 


*Paracon” Moror. 


> 


altering the field strength, without sparking, and the temperature 
rise has been kept to a low figure; the efficiency of the ;; HP. 
motor is stated to be over 60 per cent. in the neighbourhood of full 


~ load, while that of the 1-n Pp. motor rises from 80 per cent. at ? load 
' to 84 per cent. from 1:2 to 1°6 times the normal load. The motors 


are very easily taken apart, and can be fixed in any position on the 
floor, wall or ceiling. They are quite ironclad, and the armatures 
are of the slotted drum type. Similar motors of the multipolar 


- type are made from 1 to 10-n.p., with laminated pole pieces; the 


foregoing remarks apply in the main to these also, but of course the 


“efficiency is higher. The machines are being put on the market by 
the Walsall Electrical Co., Ltd., of 115-7, Cannon Street, E.C. 


Lift Amalgamation.—We are informed officially that 


a consolidation of the two companies, R. Waygood & Co., Limited, 


and the Otis Elevator Company, Limited, has been effected, and 
the joint business will in fature be carried on under the title of 


Waygood & Otis, Limited.” The name of Waygood has been 


associated with the highest quality of hydraulic lift and hoist work 


- for the last half century, while to the Otis Company attaches the 


credit of having introduced and popularised the electric lift in 
Great Britain. It is no exaggeration to say that the major portion 
of lift business in this country has been carried out by these two 
firms. The consideration which appears to have determined the 
directors and shareholders of both companies in favour of fusion 
of the two businesses is that each party is able to supplenient the 
other in important the Waygood Company possessing 
excellent manufacturing facilities, while the Otis Company 
‘controls for the British Empire and Europe the ts and 


“designs of the Otis Elevator Company, of U.S A. e British 


and American Otis Companies are quite distinct organisations, 

ing only the name in common ; but the British Company is 
not only the proprietor of the American Company’s patents in its 
territories, but has the immense resources of the latter at its back. 
The new company, Waygood & Otis, Limited, will thus become 


_ possessed of the patents, designs, and experience of the Otis Com- 


pany, U.S.A, in addition to the manufacturing facilities of R. Way- 
Co., and be enabled to undertake the construction and 
of lifts, cranes, and hoisting machinery on lings of 


approved standardised designs, ensuring uniform quality, and free- 
dom from experimental features; while the increased quantitative 


. production following upon the joint requirements of the two busi- 


nesses and future developments must lead to reduced cost of manu- 
facture, and of selling prize to the public. The fusion is that of 
two successful concerns returning steady dividends to their share- 
holders, ‘and has for its object the creation of an organisation 
capable of effectively dealing with the increasing demands of, and 
the heavier engineering problems before, the lift industry. Way- 
good & Otis, Limited, will continue the manufacture of lifts and 
hoisting machinery in London, as heretofore carried on by Waygood 
and Co. at their works in Southwark; but the new company will 
have the additional benefit of the American Company’s designs and 
workshop experience to assist it in maintaining its factory and 
products at the highest level as to quality and cost of production. 
It would thus appear that in the lift industry, at any rate, tbe future 
of British-made goods is assured. Mr. H. C. Walker, chairman 
and managing director of R. Waygood & Co., will bs chairman, and 
together with Mr. R. Percy Sellon, M.I.E.E., managiog director of 


. the Otis Elevator Company, Limited, will act as joint managing 


director of Waygood & Otis, Limited. 


Books Received.—‘ La Télégraphie sans fil, son état 
actuel et ses chances d’avenir. D’aprés les ‘essais transatlantiques 
Berne: Polytechnique d’Edition et de Publicité, 
1902. 1 fr. 

“Coal Cutting by Machinery in America,” by A. S. E. Acker- 
mann. London: The Colliery Guardian Company, Limited, 1902. 
12s. net. 

What the British Consuls Say.—Central Africa.— 


The telegraph line to Chiromo (Central Africa), Acting Vice-Consul 
Arthur Frei reports, is now completed, and by that means Quili- 


. mane is in communication with Europe. The line, he states, is 
* better constructed than is usual-in the province, and the poles are 


of iron. 

Netherlands,—The revenue from the Netherlands Telegraph Ser- 
vice for the years 1901—1902 was estimated at £187,375 for 1901 
and £207,250 for 1902, or an estimated increase of £19,875. The 
actual result for the year 1901 was £193,387 as compared with 
£177,177 for the previous year. 

Chile.—Neither gas nor electric light exist in the town of Tal- 


- eahuano (Chile) with the exception that the Government Docks and 


the buildings pertaining thereto, as well as most of the employés’ 
houses in that district, are lit up by their own electric light plant. 
The town itself, including municipal requirements for lighting 
streets, the railway station and all private houses, do not enjoy that 
advantage, a fact which Vice-Consul A. E. Steel thinks is very 


- astonishing, and he is strongly of opinion that there is an opening 


at Talcahuano for British enterprise. The population of the town is 
estimated at about 18,000. The town of Traiguen (Chili), Vice- 
Consul F. Anderton reports, is now lighted with electric light, the 


_ dynamos being of German manufacture. There is also a private 


electric railway which conveys flour, &c., from a recently estab- 


lished flour mill to the Government railway; the dynamo and 


locomotive are of German make. ~ 

Malta.—According to the annual report of the Governor, Sir F. W. 
Grenfell, the inland telegraph system of Malta is the property of the 
military authorities, while the foreign cables belong entirely to the 
Eastern Telegraph Company. Proposals have been made to connect 
Malta with Sicily by wireless telegraphy. . The mileage of the 
telephone system of Malta is 4394. _The Governor’s palaces, all 
Governmental Departments, charitable institutions. and police 


stations are connected by a telephone service conducted by private 


enterprise. The Railway Department has a separate line connect- 
ing all the stations, and the island of Gozo can be communicated 
with from the Auberge de Castille through the military telephone 
and signal system. The electric lighting of Malta is carried on by 
the Government asa municipal concern. The returns for the last 
five years, according to the annual report of the Governor, were as 
follows :—1897, £9,122 ; 1898, £11,236 ; 1899, £12,860 ; 1900, £13,312; 


1901, £15,024. The increase last year is attributed to new business, 


and to the raisiog of the price of the unit. ; 
Gibraltar.—The Electric Light Department of Gibraltar during 
1901, Governor Sir G. 8. White reports, had a capital expendi- 
ture of £4,788, which included an increase under “‘ Personal Emolu- 
ments” of £374; under *“ Other charges” of £407, and on fuel and 
water for the year, an excess of £854 on the previous year. 
Sicily.—The use of electric machinery in the sulphur mines of 
Sicily, Vice-Consul Elford (Catania) reports, is increasing. At 
Trabonella Mine, which is about the largest.in the island, the pro- 
prietors have erected four 120-H.P. gas engines of German manu- 
facture, with the relative Dowson gas plant, using anthracite coal ; 
four dynamos of 110 HP., which produce the necessary power for 
electric winding, electric haulage on the surface, electric pumps of 


20 u.p. each, electric lighting on surface and underground, and for 


a 25-4 P. flour and maccaroni mill, which supplies the workpeople 
with food. Vice-Consul Elford (Catania) remarks:—‘‘ In my report 
for 1899 I referred to a contract which had been given to the 
Helios —— for laying down electric tramways in this city and 
suburbs. The company was involved in the financial crisis which 
prevailed last year in Germany, and, after laying down about three 
miles of line, has been obliged to suspend operations, and is now 
trying to find other financiers, so as not to lose the caution money 
(some £20,000) now in the hands of the Catania Municipality.” 

Philippine Islands.—An electric light plant is in course of con- 
struction for lighting the town of Iloilo. The great difficulty here, 
Vice-Consul Jones states, is the means of communication, the roads 
being bad, ‘and in the rainy season almost impassable. 


(Continued on page 391,) 
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THE NEW ELECTRICITY WORKS OF THE 
CORPORATION OF SUNDERLAND. 


Tux site of the pioneer station at Dunning Street having 
been fully occupied, the Corporation of Sunderland last year 
acquired a new site in Hylton Road, three acres in extent, upon 
which a station for 20,000 u.P. will ultimately be erected. 
The site is peculiarly suitable in the way of levels for the 
easy delivery of coal from the colliery, with which the Cor- 
poration has made an agreement for the supply of coal on 
advantageous terms. The ground has the advantage of 
good foundations, consisting of stiff boulder clay overlying 


63 ft.; battery room, 71 ft. x 24+ ft.; fitting shop, 
joiners’ shop, spare gear room, mess room, lavatories, &c. 
This portion of the building is designed to hold 5,000 uP. 
The chimney is 120 ft. high x 8 ft. in diameter,’ built 
square to the plinth and octagonally beyond ; it is lined with 
fire-brick to a height of 90 ft. The chimney foundations 
were taken down to the limestone at a depth of 20 ft. from 
the datum level. 

In the boiler house the pump room is placed, at the back 
of the chimney, and symmetrically to the right and left are 
batteries of boilers ; opposite this (in the engine room) is the 
condenser and hot-well pit. The flues are so arranged that 


GENERAL VIEW OF Room. 


the magnesian limestone ; a further advantage is an existing 
well, the shaft of which is 80 ft. deep and 6 ft. in diameter. 
A new 11}-in. borehole has been sunk into the Permian 
sands to a depth of 120 ft., and a good supply of fresh 
water is obtained by means of an Isler’s deep well pump, 
driven by a Marshall horizontal engine of 8 u.P. The 
pump is designed to deliver 5,000 gallons per hour into the 
overhead tanks and cooling pond. Room is also provided 
for a second borehole and pump. Messrs, OC. Isler & Co., 
of Southwark, London, were the contractors for all this 
pumping machinery, 

The first instalment of ‘buildings 1 was let to Mr. J. W. 


White, building contractor, Sunderland, and consisted of an 


engine room, 169 ft. x 48 ft.; boiler house, 169 ft. x 


the gases from each (or both) of the ranges of boilers may pass 
through either, or both, of the two economisers flanking the 
chimney, or through the bye-pass into the chimney. Provision 
has been made for coupling induced draught fans at the 
base of the chimney, between the economisers and the bye- 
pass. An ash tunnel will be arranged for, when the number 
of boilers has increased so as to require the mechanical 
removal of the ashes, Overhead, self-trimming, steel-plate 
bunkers, fed from the coal viaduct on the west side of the 
building, are carried by a steel structure, as shown in one of 
the figures. 

The boiler blow-down pipes are taken to a sump outside 
the boiler house, of-ample capacity, in two compartments, so 
as to enable the water to be cooled before running off into 
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the sewer. Lavatory, bath-room, and mess-room for the 
stokers are also provided. 


View oF Stream PIPING. 


In the engine 
room there is an 


The boilers are seated on Poulton’s seating blocks, 
They are covered in a somewhat unusual manner, 
the partition wall between each pair of boilers being 
carried up above the top of the boiler shell, and the 
top being covered flat with chequer plates, laid on light 
tee frames, the stand-pipes on the boilers being made 
additionally long to permit of this covering. On the 
boiler shells are laid blue asbestos mats, and these, together 
with the air space between them and the chequer plate tops, 
form an exceedingly efficient and neat boiler covering, 
as shown in the illustration. There is space for two 
economisers, one of which, by Messrs. E. Green & Sons, 
Wakefield and Manchester, consisting of 360 tubes, has 
already been fixed. 

The mechanical stokers and economiser scraper gear are 
driven by two 4-H.P. ‘ Lundell” motors. Mention has been 
made of the steel-plate and wooden viaduct, &c., for leading 
the coal from the colliery to the stoke-hole; this gantry 
was constructed by Messrs, Clayton, Son & Co., Limited, 
who also erected the steel-plate bunkers. 

An electric locomotive is being supplied by the British 
Thomson-Houston Company, and will be driven by a trolley 
wire fed from the tramways system for shunting the coal 
wagons. 

The feed pumps are by Messrs. Hall, of Peterborough, 
and each is capable 
of delivering 4,500 


ample pipe race at 
the back of the 
engines, and a 
roomy cable race 
at the east side of 
the engines. The 
engine house is lined 
to the eaves with 
glazed brick, and 
ventilated by cleres- 
tory windows, 
operated by patent 
window openers 
from the north end 
gable. Both engine 
and boiler rooms 
are glazed with 
Heliwell’s _ patent 
glazing. 

The floor of the 
cable race, &c., is 
composed of Messrs. 
Mark Fawcett and 
Co.’s patent fire-proof flooring, 6 in. thick, 
on steel stanchions, and covered with 
Edwards’ red ruabon tiles, 1 in. thick, set 
in cement. 

The battery room is paved with blue 
Staffordshire stable bricks, and the floor 
above, through which are two ventilating 
shafts carried to the roof, is constructed 
also of Fawcett’s patent fire-proof flooring. 

At the north gable the design has been 
arranged for the construction of a station 
superintendent engineer’s house, and a 
committee room. To the north of the 
main building has been constructed a 
store for the mains department, which 
will hold both heavy and light stores, 
and provides stabling for the arc lamp 
tower wagons. A lavatory, with bath- 
room, is built off the engine room, and at 
the entrance gate there is a lodge for the 
timekeeper. 

In the boiler house provision has been 
made for eight Lancashire boilers, 28 -ft. 
x 8 ft. 6 in. diameter, of which five are 
at present installed. These boilers were 
constructed by Messrs. Clayton, Son 
and Co., of Hunslet, Leeds, and work 
at a pressure of 160 lbs. They are fitted 
with Deighton’s patent corrugated flues, “ Triumph”. 
mechanical stokers, and Hopkinson’s fittings throughout. 


Cootine TowEr. 


gallons of water per 
hour, against a pres- 
sure of 160 lbs. per 
sq. in. Provision 
has been made for 
two more pumps, 
and the four will 
complete the No. 1 
pump room equip- 
ment, 

Above the pump 
room are situated 
storage tanks, each 
capable of holding 
8,000 gallons, on 
the top of which 
is a water-softener, 
by Mather & Platt, 
Limited, of Man- 
chester, which treats 
the water by the 
Archbutt- Deeley 
process. Under 


Coat CONVEYOR. 


WateER Puriryina APPARATUS. 


the race, between the flue and the main wall, is 


situated a first instalment of a Harris-Anderson purifier, 
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which we illustrate, supplied by the Harris Patent Feed 


Water Filter Company, Limited. This is designed to deal 
with the condensed steam for 2,500 H.Pp., and precipitates 


RanGE oF BoILers. 


the oil by chemical process, the re-agents being automatically 
adjusted in proportion to the amount of water treated. 

The stokehole is lit up by incandescent and arc lamps. 

On a light steel platform is carried the pipe range, all of 
which is within the boiler house, and is easily accessible, only 
the branch pipes for the engines being taken into the engine 
rom. The main steam pipes are 6 in. in diameter, of 
welded steel; all bends are of solid-drawn copper, with 
Holden & Brooke’s steam driers, complete with steam traps, 
and Hopkinson’s isolating valvés on each boiler. The stop 
valves are full-way, of Messrs. Hopkinson’s well-known 
make. 

There are in the engine room at present two 125-Kw. 
Silvertown dynamos, coupled 
direct to Belliss three-crank 


natural draught wooden cooling tower, illustrated on p. 388. 
This batch of two condensers will deal with the steam 
from one-half of the ultimate station, the engines being 
arranged equally on each side of the pit, and 
exhausting right and left into the condensers. 

The switchboard is mounted slightly 
above the floor level, on a wooden parquetry, 
and was supplied by Mr. Bertram Thomas, 
of Cornbrook Telegraph Works, Manchester, 
It consists of enamelled slate panels, 2} in. 
thick, set in an iron frame, and finished 
off with wood moulding. There are three 
horizontal bus-bars; each machine has on 
the positive pole an automatic cut-out, 
ammeter, and vertical bus-bar, and can be 
plugged on to. either of the three bars 
mentioned above. On the negative pole 
there is a watt- -meter, knife switch, 
over-load fuse, and a vertical bus-bar, Each 
feeder has on either pole an ammeter and 
long-break knife switch and vertical bus-bar, 
similar to the dynamo bus-bars ; thus each 
feeder can be plugged on to either of the 
-main bus-bars. Magnetic blow-out fuses 
are fixed on a separate frame at the back of 
the switchboard. The negative panels are 
on the left-hand side, and the positive on 
the right-hand side of the centre panel. On 
this centre panel are mounted dynamo volt- 
meters, with multi-voltmeter switch, booster 
switch, instruments for the battery charging 
booster, and the battery emergency switches. 
The dynamo rheostats are of the “ Standard” type, with 
revolving handles fixed immediately in front of the central 
panel, and well under control. 

In the battery room, shown in one of our illustrations 
on p. 390, there are 130 “Tudor” cells, each with a 
capacity of 1,680 ampere-hours. These can be charged 
or discharged by a hand-regulated, motor-driven booster, 
supplied by Messrs. Bruce Peebles & Co., of Edinburgh. 
This machine is capable of boosting from 0—80 volts, 
and has a carrying capacity of 400 amperes, this being 
the maximum working load of the battery under normal 
conditions. In addition, there is a heavy battery switch 
which can be worked in emergency, or when the battery is 


triple - expansion enclosed 
engines, running at 400 revo- 
lutions per minute; and 
three Silvertown four - pole 
dynamos, coupled direct to 
Belliss 500-H.P.  triple-ex- 
pansion engines running at 
360 revolutions per minute, 
Provision is :made for two 
additional 700-Kw. steam sets, 
which will be shortly installed. 
It is intended to make the 
700-Kw. sets hereafter the 
standard unit for the station. 
Opposite the switchboard, 
and in line with the pump 
room and chimney, is situated 
the condenser pit, Provision 
has been made for three surface 
condensers, one of which, 
supplied by the Mirrlees- 
Watson Company, Limited, 
of Glasgow, has already been 
fixed ; it is partly visible in 
our view of the engine room. 
Each set has to deal with 
the steam of 2,500 u.p. The 


| 


condenser pumps are driven 
by acompound steam engine ; 
the air pumps are of the 
Edwardstype. The circulat- 
ing water is taken from an outside cooling pond which 
holds 50,000 gallons, and on which is mounted a Klein’s 


View OF GENERATING SETS, 


under repair, and which’ is capable of. taking the full emer 
gency load of the battery, viz,, 800 amperes, for one hour. 
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For milking purposes, there is a small motor-generator also 
supplied by Messrs. Bruce Peebles ‘& Co., located in a 
small brick compartment within the battery room, which 
connects with two pairs of trolley wires run above the central 


BatreRy Room. 


gangways between the rows of the cells, to which the milk- 
ing leads canbe connected. Above the battery room is 
situated a‘machine shop, containing a 12-in. lathe with bed 
long enough to take the longest shaft, and gap deep enough 
to take the. largest cylinder. This is motor driven, the 
motor being contained in a casing under the head-stock. 
There are also a brass-finisher’s lathe, shaping machine, radial 
drilling machine and a tool grinder ; these were supplied by 
Mr. Thos. Lumsden, of Gateshead-on-Tyne.. Adjoining this 
in a fire-proof room is the joiners’ shop, which contains a 
band saw, circular saw and grindstone ; these were also. sup- 
plied by Mr. T. Lumsden, and are driven by “ Lundell” 
motors. 

There is an engineers’ mess-room overlooking the engine 
room, underneath which is situated a spare gear room, on 
the walls of which will . be 7 


hung the necessary spare — 


gear. 
A large development is 
taking place in the borough 
among the ship-yards, which 
are gradually throwing out 
their obsolete plant, and using 
electrical power. A supply of 
energy is required at some 
distant points, and it has be- 
come necessary to make im- 
mediate arrangements for the 
installation of high-pressure 
transmission plant. Sub- 
stations will be erected in 
the first instance at the South 
Docks, and at Monkwear- 


mouth ; each sub-station being 


about 2 miles from the central 


station. These sub-stations 
will contain three-phase motor- 
generators, the motors being 
run off a 5,500-volt circuit, © wre 
at 50 periods per second, and ee The 
the generators being direct- 
current, 220-volt, delivering 
into the low-pressure network. | =~ 

The cables will, of course, be 
three-core, drawn into Doulton 
casings, laid in concrete. At oa 
the station it is pro to 
remove Nos. 4 and 5 dynamos, ; 
and couple them to motors at 
the sub-stations, and in their place to instal three-phase 
alternators, and to add two 750-Kw. machines. These will 
generate at 5,500 volts, 50 periods per second, and will be 
star-wound with the centre point earthed. It is intended 


eventually that the pioneer station shall be converted 
into a sub-station, the machines to be driven from the main 
station at Hylton Road. 

The building designs were prepared by Mr. John W. Lincoln, 
the chief draughtsman, now on the staff of the British 
Electric Traction Company, Limited, in conjunction with 
Mr. Snell ; and the supervision of the building and installa- 
tion was performed by Messrs. R. J. F. Carter and Edward 
White, the clerk of works and station superintendent engineer, 
respectively, under the borough electrical engineer. 

The new installation was entirely designed and carried 
out by Mr. J. F. C. Snell, borough electrical and tramways 
engineer, to whom we are indebted for the particulars and 
photographs of which this article is composed. 

The ground was first cut in March, 1901, and the supply 
was first given on October 31st, 1901, in time for last 
winter’s load. 


THE KINRAIDE COIL. 


Two of the weakest points in the ordinary induction coil are 
the insulation between the ends of the secondary coil and 
the ends of the primary coil. | With long spark coils, a half 
inch of vulcanite is often pierced at these points. A coil 


designed to get over this source of weakness is described by, 


Mr. T. B. Kinraide in the Hlectro-Therapeutist, Ohio, U.S.A, 
The improved arrangement, in general terms, consists in 
dividing the primary and secondary coils into two halves, 
and placing the primary coil outside the secondary. ; 
Fig. 1 shows diagrammatically the arrangement of the two 
primary and the two secondary coils placed side by side. The 
secondary coils AA are wound in flat spiral form. with their 
high pressure + and — terminals at the centres. The 
primary coils B being outside the secondary coils, are thus 
removed as far as possible from the secondary terminals 
where there is the greatest potential difference. Thé two 
secondaries and the two primaries are connected at their 
peripheries as shown in fig. 1, 7 \ 
The primary is operated by a form of spark-gap, the 


efficiency of which is due to a low-pressure current dis- 
charging across a very small air oy and producing erosion: 
of copper plates which interrupt the circuit in the primary. 
A condenser is charged to about 900 volts, and is discharged 
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through both primary circuits in parallel, producing a great 
many interruptions per second in the circuit of the induction 
wil proper. In the device used for charging the condenser, 
there is a rotary break in the circnit, with a coil connected 
with the street maio. At each interruption of the latter 
oil, the induced current charges the condenser, and with 
each charge there is a breakdown of the air-gap. This air- 
gap is regulated at will by means of a lever. The rotary 
break makes about 2,400 interruptions per minute, and with 


1. 


each of these interruptions there are about 20 to 25° inter- ~ 


rptions in the primary circuits of the indaction coils, thus 
giving about 48,000 interruptions per minute. There is no 
heating in the large copper wire forming the primary. The 
secondary is embedded in a solid insulation of resin and 
beeswax. All the parts of the coil are easily accessible for 
repairs. 

The complete coil is shown in fig. 2.. There is apparently 
no iron core used in connection with the primary, and it 
would probably add little to the effect with the rapid oscil- 


lations produced by the discharge of a condenser. The 


discharge from the sccondary can be varicd very considcrably 
by moving the spark-gap plates to a greater or less distance 
from each other. When these plates are farther. apart, the 
frequency of the condenser discharges increases, and a pain- 
less discharge is obtaincd from the secondary. The best 
results in X ray work are obtained when the plates are 
rather close together. 
This coil reminds us of some of Tesla’s induction appa- 
tatu, and it seems to produce much the same kind of dis- 
charge as the Tesla coils, There appear, however, to be 
novel and good points in Mr. Kinraide’s design. 


‘BUSINESS NOTES. 


(Continued from page 386.) 


Trade Announcements,—Owing to the death of 
Mr, J. W. Daniels, the business of Messrs. Thackrah & Son, elec- 
lint engineers, of Crown Street, Halifax, has been converted into a 
Imited ane concern, with Mr. York, late of Bradford, as 

ctor, 

Mr. H Ingram, formerly a member of the firm of Messrs. 
BTngram, Limited, electrical engineers, of Warrington, has com- 


menced bnsiness on his own account as an electrical engineer at 
44, Parker Street, Warrington. 

Minnie Crowther announces that she has acquired the sole right 
and title to use the name of Crowther & Co, electrical engineers, 
Manchester, from Mr. E. P. Crowther, and that she will carry on 
business in the City as an electrical engineering contractor. 

Owing to increase of business, the South-Western Electrical 
Contracting and Maintenance Company are removing to larger 
premises at 2, Fulham Palace Road (adjoining their present 
address), and: have taken into partnership Mr. John Carnaby, of 
Broad Street, W.C. 

In consequence of increasing business, Messrs. Baxter & Caunter 
have secured larger and more convenient premises at 86, Charing 
Cross Road, where they will carry on their agency business and 
carry and show the goods of the various manufacturers they 
represent. 

Mr. Robert Stevenson has just commenced business on his own 
account as the Empire Belting Company, at 7, Brazenose Street, 
Manchester. He has been connected for the past 16 years, with tho 
Gandy Belt Manufacturing Company, during which period he has 
obtained very wide experience as to the difficulties connected with 
belt-driven motions, and the most effective arrangements for over- 
coming them. As the Empire Comzany, Mr. Stevenson will make 
a speciality of cotton, woven hair, leather, gutta-percha, canvas, 
leather link, and other beltings, and accessories therefor. 

Messrr. James Willats & Son, gas and electrical engineers, of 
19, Gray’s Inu Road, W.C., notify that, in consequence of the 
large increase in their business, they have taken additional premises ; 
they are opening new: showrooms at No. 29, Gillingham Street, 
Belgravia, S.W., with a well assorted stock of electrical and gas 
light fittings. 

Mr. F. Winter notifies that Dr. Heinrich Traun, trading as the 
Harburg India-Rubber Comb Company (Harburger Gummi-Kamm 
Co.), Hamburg and Harburg, o./E , has taken his sons, Mr. Heinrich 
Otto Traun, and Dr. Frederick Adolph Traun, into partnership. 
The business will be carried on exactly as before, but under the 
changed style of firm :—Valcanite Works, Dr. Heinr. Traun and 
Sons (formerly Harburg India-Rubber Comb Company). All 
British communications are to be addressed to Mr. Winter as 

heretofore. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—The electric. lighting accounts for the year 
ending July 31st show a total income of £23,139 18s. 5d. and an 
expenditure of £10,499 10s., leaving a balance to be carried to net 
revenue account of £12,139 8s. 5d. Out of this has to be met 
interest on mortgages and other loans, £4,767 2s ; depreciation on 
buildings and plant, £3,226; and -sinking fund, £2,290; leaving a 
surplus of £2,699 to be carried to reserve fund, which now stands at 
£7,664. The sinking fund stands at £9,182. The extent to which 
borrowing powers have been exercised on mortgage is £173,572 
7s. 6d., leaving a balance of £11,427 12s. 6d., representing a total of 
£185,000. The amount expended on the Cotfon Street works, less 
depreciation, is £97,368 4s. 2d., and on Ferryhill works £69,804 
13s. The quantity of electricity generated was 1,859,812 units, as 
compared with 1,389,385 in the previous year. The quantity con- 
sumed was—Puablic lamps, 186,058 ; traction, 381,495; and private 
consumers, 979,016, compared with 793,176 last year, the total sold 
being 1,546,569. The quantity used in the works was 91,901, and 
the total accounted for was 1,638,470. The quantity not accounted 
for was 221,342. 


Airdrie (N.B.).—The streets were lit with electric light 
for the firat time on the 13t inst. The installation at present con- 
sists of -10 arc lamps and over 100 incandescent glow lamps. Cur- 
rent is obtained from the Scottish House-to-House Electricity 
‘Company, Limited, whose works are in the adjacent burgh of Coat- 
bridge. 


Barnsley.—At a meeting of the T.C. last week, it was 


_decided to apply for a loan of £4,500 for electricity purposes, in 


view of the probable requirements for the Barnsley and District 
Light Railway and other customers. - 


Barnstaple.—The T.C. has decided to have the whole 
of the Corporation buildings and offices wired ready for current. 
Mr. W. H. Trentham, consulting engineer, has informed the Cor- 
poration that the works andthe installation in the compulsory area 
will be completed by Christmas. 


Bridlington.—The Town Council has decided to apply 
to the L.G.B. for a loan of £25,000 fot the purpose of carrying out 


the elcctric lighting order. 


Bromley (Kent).—The R.D.C. has decided not to 
0 a private company’s application for a prov. order to supply 
the district The B of i, howeven, is to be asked to insert a 


clause giving the Council the option of purchase within 7, 14, or 
_ years. 
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Cannock.—The U.D.C., on August 28th, discussed the 
advisability of establishing electric light works and a refuse 
destructor. The chairman (Mr. T. Evans) said that the former 
would add 5d. in the £ to the rates, and the latter another 5d., and 
he suggested that a committee should visit towns similar to Cannock, 
where electricity works had been established, and obtain an esti- 
‘mate of the cost with the working expenses, and then prepare a 
scheme, Another member proposed that Mr, F’. Broadbent, electrical 
engineer, of London, should be asked on what terms he would 
prepare a scheme, with an estimate of the cost, but on the casting 
vote of the chairman, his own proposal was carried. : 


Cauvery Falls.—The following extract from Indian En- 
gineering for August 9th, is somewhat enigmatical .—“'Tam CavvERY 
Concr1t.—It would appear as if Nemesis has overtaken this much 
belauded undertaking. The wire-pullers are constrained to report 
that an ‘accident to the Cauvery Falls power wire has brought the 
transformer house, the mills and air compressors on the mines to a- 
standstill.” There is no consolation in the fact that the failure ‘ was 
due toa leak’! We are afraid that there has been too much leak- 


‘age of another kind in connection with the project which will tell 


its own tale in due time.” We do not exactly know what our con- 
temporary is driving at, but we think that such unpleasant suggestions 
are highly reprehensible, unless accompanied by satisfactory evi- 
dence of their justice. 


The Congo.—On July ist the Congoese town, Leopold- 
ville was for the first time lighted by electricity. 

Coventry.—The T.C., on August 26th, sanctioned the 
extension of the electric light mains so as to be able to supply cur- 
rent to motors at the Auto-Machinery Works. 


The tender of Mr. Thos. W. Ward, of Sheffield, at £140 for the 
engine of No. 1 plant at the electric light works, bas been accepted. 


In sanctioning loans of £19,411 for additional electric light plant, © 


and £2,000 for the provision of electric motors, to be let on hire, the 
L,G,B. informs the T.C. that £1,074 had heen ideducted from the 
£20,485 applied for, the sum of £1,015 representing the debt out- 
standing on No. 1 plant, and £59 the 8-in. injection pipe now to 
be abandoned. A method of raising the sum of £1,074 is tote 
— by the city treasurer and the manager of the electricity 
works. 3 


Darlington.—-The Roard of Guardians is considering 
the question of having electric light installed in the Workhouse. 


Dudley.—The T.C. has received sanction to borrow 
£33,000 for electric lighting purposes. 


Elgin.—The Provincial Electric Supply Corporation has 
notified the T.C. that it intends to apply for-a prov. order to enable 
it to supply energy within the burgh. 


Gorton.—The U.D.C. has referred the question of estab- 
lishing an electric lighting installation to a joint committee, which 
is to formulate a scheme for carrying out the work, and to ascertain 
the best terms on which the Manchester Corporation would accept 
a pr and pay all the expenses of the Council in obtaining a prov. 
order. 


Halifax.—The T.C. has received a letter from the 
B. of T. on the subject_of the extra high pressure cable laid between 
the generating station at Halifax and the sub-station at Hebden 
Bridge, stating that they consent to a pressure not exceeding 5,500 
volts, 


Italy.—Mr. Antonio Pendele, of Genoa, has applied to the 
Italian Minister of Public Works for the concession of a catchment 
of water for the development of electric energy on the course 
of the River Scrivia, capable of developing 2,133 up. He 
proposes to construct four large reservoirs to contain 74 million cubic 
metres of water and supplying 400 litres per second, with a fall of 
400 metres. The undertaking would cost 5,{00,000 lire. As the 
carrying out of the project would adjust the lower course of the 
Scrivia, the concession will most likely be granted. 


Keighley.—The T.C. on Tuesday last week decided to 
borrow a further sum of £6,600 for electricity purposes. A motion 
in favour of electrifying the tramways was withdrawn. 


Kildare.—The L.G.B. held an inquiry on 25th ult. with 
reference to an application by the Naas R.D.C. for a loan of £3,000 
for the electric lighting of the town, but owing to the military 
authorities not having been approached with regard to taking a 
supply of energy, the inquiry has been adjourned until September 
30th to enable this matter to be cleared up. : 


Lanchester. — Provided satisfactory terms can be 
arranged, the R.D.C. has decided to have the road from Quebec 
to Wilk’s Hill lit by electricity instcad of gas, the current to be 
supplied by the Hamsteels Colliery Company, with whom Esh 
Parish Council has already agreed for the lighting of Quebec. 


Liangollen.—The J.C. is taking steps to establish 
electric light works under the prov. order obtained some time ago. 


London,—Isiincton.—A serious accident occurred at 
the municipal electricity works on Tuesday last week, resulting in 
the total cessation of supply foratime. The facts appear to have 
been as follows:—The engineer-in-charge noticed a faint smell of 
burning rubber at about 7.30 p.m., but could see nothing in the 
station to account for it; moreover, the ammeters gave no indica- 
tion of any irregularity in the supply circuits. Pursuing his 


investigations, however, into other parts of the building, the 


"of the direct current system as being of far superior utility. The 


engineer presently discovered gleams of light proceedip 

beneath the cover of a manhole over the a icedig a 
the main switchboard to the street. The cover’ was at am 
lifted, when a fierce fire was found to be raging amongst the main 
cables; steps were immediately taken to extinguish the flames hat 
it was too late. The circuit fuses on the main switchboard began tp 
detonate one after the other, as the cables became short-cirenited 
and the plant had to be shut down entirely. : 

The fire continued to burn for some time, in spite of the application 
of quantities of sand, and as the vertical cable-race leading up tothe 
main switchboard acted as a chimney, the board was smothered with 
soot and other solid matter, which rendered it necessary afterwards 
to dismantle the switchgear, and to thoroughly clean every part of 
it; no material damage, however, was inflicted on the board, which 
are of the Ferranti type for the alternators, and Fowler's ‘or the 
circuits, though the over-zealous efforts of the Fire Brigade at one 
time threatened to result in swamping the engine room with water 
“In consequence of recommendations which Mr. Gay, the borough 
electrical engineer, urged upon the Council two years ago, the 
switch room has been rendered completely fireproof, a. yery 
fortunate circumstance. Similar steps were already in progress 
with regard to the cables, some of which had been actually 
moved and placed in iron conduits. 

The cause of the fire is at present somewhat indefinite; but it jg 
believed that it may have been due to the spontaneous combustion 
of a piece of oily waste, left in the tunnel by some of the workmen 
who were recently engaged there. Such an occurrence has actually 
been experienced in the works before now. The fact that no 
evidence of a short-circuit preceded the discovery of the fire is 
practically proof that the accident was not due to any breakdown 
of the cables. Be it remembered that the cables throughout the 
system are all of the concentric rubber insulated type, double steel 
armoured,®\with the outer conductor and the armour efficiently 
earthed; obviously a fault developing in the interior of a cable 
would lead to a dead short before any damage could possibly be 
done external to the cable, while no arc could by any chance bs set 
up between the earthed outers or armour and anything outside the 
cable. In this connection we may note that the engineers have 
been taken to task by one of our contemporaries on the 
score of the bunching of the cable; it is difficult to see 
how, this can be avoided when a large number of cables have 
to be brought into the main switchboard; and having regard 
to the nature of the protection of the cables, the high pressure, and 
the other attendant circumstances, it is evident that an accident 
which could be traced to ths bunching of the cables, would be most 
unlikely to occur. A short occurring on a low-pressure system may 
result in a sustained arc, and do enormous damage without ever 
causing the main fuse to blow; bat on a high-pressure concentric 
system, connected with generating plant of thousands of horse-power, 
this is practically impossible—the current instantly increases to an 
enormous value, and the fuse goes off like a gun. 

It is due to Mr. Gay and his staff to state that the whole of the 
supply was once more in operation by midnight on Wednesday, 
most of it being renewed within 24 hours. The work of placing the 
cables in iron and Doulton ducts will be proceeded with, and every 
effort made to render a recurrence of the disaster impossib'e. 

In connection with this fire, the usual letters appear in tke local 

ss from amateurs who pose as experts. A letter in the Jslinglm 
Gazette, signed T. Rock, Islington, contains obvious proof that the 
writer is an ignoramus whose electrical knowledge is worthy only 
of aschoolboy, The ratepayers of Islington will be wise to ignor 
the silly vapourings of those who, in advertising themselves and the 
* Association” they represent, are only bringing themselves into 
ridicule. 


Long Eaton.—The U.D.C., on Monday, complete 
arrangements with the West End Mill Company for the supply 
current for public lighting. : 


Newport (Mon.).—The Corporation, when installing the 
electric supply system a few years ago, was hopelessly divided upon 
the question of adopting the direct or alternating current. Its 
decision, when made, was in favour of the alternating current, bit 
ever since a strong opposition has fought in support of the claim 


Corporation has now decided to convert to direct current supply the 
whole of the central area of the town. The district affected contaim 
a very large number of small works and manufactories, and tht 
Corporation is quoting very low terms to prospective power usm 
The business manager of the electricity works is now engaged it 
canvassing the firms in the area about to be converted whoa 
power users, the Corporation expecting to utilise in this wa* 
good deal of the power generated at the new station on Hast Usk. 


Reigate.—The T.C. has, on the recommendation of tht 
E.L. Committee, resolved to apply for a further loan of £3,500 
extensions to the electricity works. 


Rondebosch (S.A).—The Electric Lighting Compal) 
lately applied for permission to lay cables within the municip® 
Permission was granted, subject to the condition that four inspe 
tion chambers are laid to the satisfaction of the Council. 


Ross,—The U.D.C. has asked the Ross Electric 
Company to quote terms for supplying electricity for publi 
lighting. 

Sideup.—The U.D.C. has opened negotiations wi 


Bexley U.D.C.and Woolwich T.C., for the lighting of the tow 
and Foots Cray, by electricity. 
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Burton-on-Trent.—A L.G.B. ‘inquiry was held on 
Wednesday last week by Col. W. Langton Coke, M Inst.C.E., with 
respect to the application of the Council to borrow £15,630 for 
extensions to the electric light works and mains. The first item in 
the amount—£11,000—is for generating plant in connection with 
the electric light works, in order to supply the requirements of 
tramway traffic. The length of the route now to be constructed is 
5? miles. The capacity of the present works is 752 xw., and for 
the tramways it must be increased by means of three new machines, 
each of 100 Kw. capacity. The £11,C00 will be spent as follows :—- 
Lancashire boiler2, £2,700; steam exhaust and feed piping, con- 
denser, auxiliary plant, and ironwork, £2,500; 100-xw. high-speed 
engines and continuous-current generators, £4,500; switchboard 
and connections, £300; 10 per cent. for contingencies and 
engineering, £1,000; total, £11,000. It is intended to provide 20 
electric gars, 17 of which will be in service at one time, and it is 
computed by the engineer that the annual consumption of energy 
will amount to 350,000 units. The remaining £4,630 of thé 
amount is for the extension of the electric light mains. The price 
fixed for the supply of power between the tramway and the electric 
light departments is—for the first 103,000 units consumed each 
year, 2d, per unit; for any excess over 100,0CO units consumed in 
the same year, 17d. per unit, 


Exeter.—The T.C. has received a reply to the application 
to the L.G.B. for permission to borrow £70,000 for the purpose of 
building and equipping a newelectric lighting station. Sanction is 
given to the borrowing of £68,478. The Board have come to the 
conclusion that a sum of about £1,400 of the amount asked for is in 
respect of debt on the old works, whicn will not be utilised in the 
new station, and this sum is, therefore, struck off from the total 
applied for. It is directed that any sum realised from the sale of 
the present station, or of plant upon which money has already been 
borrowed, is to be paid into the sinking fund account. The accepted 
tender in respect to the erection of the new station amounts to 
£14,000, and tender for supplying plant and general equipment, 
£22,707. The other chief items of expenditure are :. Extension of 
mains, £9,000; main feeders from the new station, £3,500; sub- 
stations, switchgear, &c., £1,000; transformers, £138; meters, 
£1,800; mechanical stokers and accessories, £1,400; feed pump 
and weighbridge, £1,200; contingencies, £2,000. 


Northampton.—Having been unable to come to tums 
with the local electric light and power company for the purchase 
of its undertaking, the Tramways and Electric Light Committee 
recommends the T.C. to establish municipal electricity works. The 
company offered to supply current for the tramways at 14d. per 
unit. 
Southport.—The prospects of the Southport electricity 
estate forthe coming year are very encouraging. In July eight 
new consumers, representing 315 lamps, were dealt with. For the 
coming winter’s supply four new feeders have been erected. A 
new sub station has been erected in the cellar of the gas depart- 
ment in Eastbank Street, and the old station has been enlarged. 
Another sub-station has been erected atthe corner of St. James’s 
Street and Eastbank Street, and both stations have been fitted up 
with the Ferranti oil-break switch gear. 


Spain.—Electric driving is being adopted in the Spanish 
Government Arsenal at Ferrol. The current will be supplied from 
- plant of the Sociedad General Gallega de Electricidad, at La 

ervenza. 


_ Sunderland.—The estimate of the Electricity and Light- 
ing Committee of the Corporation has just been issued. This shows 
& gross expenditure of £9,879 1s.7d. The revenue is put down at 
£19,231 4s, 11d.; for electric lighting it is estimated 797,120 
B.T.U. will be consumed at 371d. per unit, making a total of 
£12,522 2s. 11d., and for the tramways 670,000 B.T.U. at 2d, 
totalling £5,583 6s .8d. The revenue from the public arc lamps comes 
to about £1,100. There is left a gross profit of £9,352 3s. 4d., but 
this is all swallowed up by interest and sinking fund, totalling 
£9,794 12s., so that a deficit of £442 8s. 8d. is the estimated out- 
come of the coming half-year’s work. It is fair to say that a sum of 
£6,462 is paid into the sinking fund. Oo the corresponding half- 
year (1901—2) there was a profit of £1,931 183, 8d. 


Todmorden.—At a meeting of the T.C. on 27th ult., 
a committee was appointed to consider and report as to the 
proposed carrying-out of the works authorised by the electric light- 
ing order. . 

Tynemouth.—Mr. E. A. Sandford Fawcett, inspector for 
the L.G.B., held an inquiry at North Shields on August 26th, into 
an application by the Tynemouth Corporation for sanction to 
borrow £31,000 for the purpose of electric lighting extensions. The 
town clerk stated that the T.C. originally borrowed £34,850, which 
had been exhausted, the expenditure up to the present having been 
£53,976, or no less than £19,126 in excess of the amount borrowed. 
The Corporation supplies power to the Tynemouth and District 
Electric Traction Company, and has agreed to supply power in the 
borough to the Tyneside Tramways and Tramroads Company on an 
agrecment for seven years. After further evidence, the inquiry 
closed. 


Wakefield.—The relative merits of gas and electricity 
for lighting the Workhoure buildings were discussed at the meeting 
of the;Guardians on Aug. 27, and as it would be necessary, if gas were 
continued, {o renew the fittings, it was decidei to substitute 
electricity.. The Guardians already possess a generating p ant. 


The Board of Guardians accordingly résolved to apply to the 
L.G.B. for sanction to borrow £1,850 for the electric lighting of the 
Workhouse. 


Wallasey (Cheshire)—The Gas and Electricity Com- 
mittee is about to apply to the L.GB. for sanction to borrow 
£52,350, to meet the requirements of the electricity department up 
to the year 1910. Among the items of expenditure are—engine 
house £4,500, boiler house £1,000, offices £500, chimney, &c., 
£2,000, five boilers and settings £3,750, economiser £1,000, two 
condensers £1,500, three -500-Kw. p.c. generators £18,000, coal 
stores and elevators £3,000, transformers, switchgear and sub- © 
stations £3,500, and 7 miles of cable £5,600. 

Watford.—The U.D.C., on August 28th, decided to 
include parts of Watford Rural and Bushey Rural in the area of 
supply in the prov. order to be applied for. 

York.—The E.L. Committee of the City Council recom- 
mend that a steam pump from Messrs. Weir & Co., of Cathcart, 
be purchased at an estimated cost of £130. 


ELECTRIC TRACTION NOTES. 


Belfast.—The Tramways Committee last Friday received 
a communication from the Belfast Street Tramways Co. declining 
to accept the Corporation’s offer for the purchase of the system. 


Brighton and Rottingdean Seashore Electric Rail- 
way.—The well-known seashore going car has now made its last 
trip, having finished its somewhat chequered -career one day last 
week. It is to be superseded by an electric railway ruoning on a 
wooden viaduct close in under the chalk cliffs; but at a sufficient dis- 
tance out to avoid any danger from falling débris. The new line 
for which the Royal Assent has just been received will be con- 
structed under the auspices of the existing company, and will run 
in connection with Volk’s electric railway. The cars, which will 
be very similar to an ordinary electric tramcar, will run four times 
an hour each way between Brighton and, Rottingdean, calling at 
Oviogdean, and the journey from the Aquarium terminus to 
Rottingdean will occupy about 15 minutes. At Rottingdean the 
existing jetty will be converted into a pleasure pier with facilities 
for steamboats to call. The splendidly equipped saloon on the old 
sea-going car will be used as a shelter on the promenade of the 
pier. 

Dartford.—The U.D.C. which has established electricity 
works, is con‘emplating the establishment of electric trams for the 
town, with a line to Swanscombe and Farningham Road railway 
station. 


Dewsbury.—Our correspondent writes :—“ The laying 
of the line for the B.E.T. Co.’s electric tramway scheme in Dews- 
bury and district is now almost completed, and standards are now 
being erected to carry the overhead equipment. There are several 
dangerous corners in the district, and strong complaints have been 
made to the company by the local authorities, but these have had 
no effect. A special meeting of the Dewsbury Town Council was 
held on Monday to consider the matter. It was reported that the 
attention of the company had been called toa particularly dangerous 
turning at Watergate, where the lines run alongside the River 
Calder. It was also stated that the lines were not being laid 
in accordance with plans submitted to the Town Council. When 
communicated with the company replied that the corner would be 
negotiated by a single line, and that consequently the danger (if 
any) would be small. They also said that the lines were hei-g laid 
in accordance with the Board of Trade regulations. There isa plot of 
land at the junction of Aldams Road and Webster Hill, the 
dangerous corner complained of, and the Corporation suggested 
that a portion of this should be purchased. The company had 
already bought a natrow strip, and they refused to purchase any 
more land unless the Corporation contributed £1,000 towards 
the’ cost, and alzo gave the company £100 for the relaying of -the 
lines which have already been put down. This proposal the Cor- 
poration refused to entertain, and it was decided on Monday to 
call the attention of the Board of Trade tothe matter. Complaints 
are also being made by the Thornhill Urban District Council, whose 
districtisserved by aline from Dewsbury, thattherails have been laid 
on a level with the causeway, the centre of the road having been 
raised ; and the attention of the company has also been called to a 
dangerous section in Brewery Road, where the lines are not more 
than 2 ft. from buildings. In Savile Road, a very wide thorough- 
fare, the company propore to carry the overhead equipment by 
wires stretched across the road from pole to pole. ‘the District 
Council object to this and suggest brackets, and as no agreement 
has been come to, it has been decided to refer the matter to the 
Board of Trade.” 


Denmark.—A correspondent writes :—‘“ Up to the pre- 
sent moment Denmark has not been an object of much attention 
from the point of .view of electric traction firms or investors. 
Whilst the metropolis has long since taken up the idea of electric- 
ally-equipped street railways, and realised it on a fairly compre- 
hensive scale by private enterprise, the whole of the provincial 
towns have hitherto been without any means of communication 
worth mentioning. There can be little doubt however, that the 
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time will soon be at hand when the thriving municipalities along the 
coast of the western peninsula, as well as the centre of the Island 
of Jumen, will be faced by the necessity of providing some facilities 
for interurban and suburban transit, partly for the purpose of sup- 
plying a local need, and partly as a means of successfully competing 
with rivalling centres of population. Tae first provincial town 
which is ear-marked for such a change is undoubtedly Aarhus, the 
largest city but one in the kingdom, and embracing at the present 
moment more than 50,000 souls. We are aware that the citizens of 
this go-ahead provincial centre have for several years been dream- 
ing of an electric tramway, and more definite steps are just now 
being taken to interest foreign capital and enterprise in a scheme 
which cannot be realised by any local exertion. The opportunity 
iz one which British enterprise should not be slow to avail itself 
of. The Danes would gladly welcome the British manufacturer, 
and graut him every facility for extending his industrial influence 
to the other side of the North Sea. There is no reason consistent 
with a wise and far-seeing commercial policy, why an English 
firm, capable of promoting and carrying out such a scheme, should 
not step in and do so, instead of leaving it for their German com- 
petitors, who will be only too happy to secure a hold of such 
prospective ‘territory, even at a v 1 margin of profit. 
What Aarhus wants is an overhead trolley system over a line of 
some 5 or 6 miles, fora start. Wisely laid, so as to serve both the 
busy townspeople and the excursionists bound for either of the two 
adjoining woods and public pleasure grounds, not to mention the 
considerable interests of a suburban population and contiguous 
raral districts, the line would be almost certain to give satisfactory 
returns from the commencement, and develop into a well-paying 
concern long before the 40 years’ concession has expired. Aarhus 
is a sea-side place, with an excellent port, and the virtual pivot of a 
peninsula with 700,000 or 800,000 people. Itis an important seat of 
commerce and industry, and its growth may be gauged by the fact 
that during the last 20 years it has more than doubled its popula- 
tion. The ratio of increase is not likely to dimirish, we it is, 
therefore, safe to predict that the end of another 15 or 20 years 
will find a city of more than 100,000, while the present suburban 
population of some 50,000 will have been correspondingly swelled. 
We shall be glad to put any British traction undertaking 
that might care to take up the matter in touch with the interested 
parties on the other side.” ‘ 


Eccles.—The Manchester Southern Electric Tramway 
Company has submitted to the T.C. a scheme for the construction 
of an electric tramway from Barton Bridge to Glossop. The Cor- 
poration, whose lines are leased to Salford T.C., has decided to ask 
the latter body whether it is prepared to connect the existing 
somes ed in the borough at Patricroft Bridge with the proposed 

_ new line. . 


Guiseley.— Messrs. Le Maitre & Parker, of Leeds, have 
asked the U.D.C. to support an application to be made by a com- 
pany to the B. of T. for a prov. order to construct tramways in the 
district. The Council on August 27th decided that Messrs. Le 
Maitre & Parker should attend the next meeting and explain their 
scheme. 


Horndean Light Railway.—The Portsmouth people 
are keenly interested in the progress of this undertaking, which 
was started by Mr. A. W. White, J.P., for many years manager of 
the Portsmouth Street Tramways. By means of this line, which 
will be worked by electricity, the current being supplied from the 
Portsmouth Corporation station, a delightfal trip into the country, 
via Portadown Hill, will be available; and a rural district will, it is 
thought, benefit materially from being utilised for residential 

es. At one time it was hoped that a portion of the railway 
would have been opened this summer. It was found, however, that 
the work on the section between Cosham and the top of Portsdown 
Hill was far more difficult than was at one time anticipated At 
last, however, it is practically complete. Good progress has been 
made with the work on the northern side of Portsdown. The cars 


ordered for the line are similar to those used on the Portsmouth. 


tramways. In addition to the ordinary and electric emergency 
brakes fitted to the Corporation cars, the light railway cars are being 
fitted with a very powerful slipper brake for the gradients that will 
have to be iated. The new cars are being fitted on the inside 
with garden seats instead of long side seats. Mr. White hopes, in 
the course of the month, thata portion of the line to be first opened 
will be ready for Government inspection. An application will be 
made to the Board of Trade for a 12-months’ extension for the con- 
straction of the line betwe2n Waterlooville and Horndean. 


Italy.—It is proposed to connect the town of Bergame 
and Milan by means of an electric railway. 

The steam traction on the Colico-Sondrioand Colico-Chiavennolines 
has been replaced by electricity. The trials which have just been 
completed have given excellent results, and a regular service by 
electricity was inaugurated on Monday, September Ist. 

The trials on the newly installed Valtellina electric railway 
have been completed by the officials of the Government, and a 
report of a highly favourable nature has been submitted to the 
Italian Minister of Pablic Works. 


Isle. of Man.—Mr. 0. R. Edmundson, of Douglas, Isle 
of Man, writes to us as follows, under date August 26th :—“ It may 
interest your numerous readers to learn that during the visit of 
their Most Gracious Majesties to the Isle of Man, the Royal Party, 
including the King, Queen, Princes: Victoria and the Portuguese 
Ambgssador, travelled by saloon car over the lines of the Isle of 
Man Tramways and Bicctric Power Company, from Douglas to 


Ramsay, a distance of 18 miles, the journey occupying one hour, 
The King and his party were much struck with the beauty of the 
scenery through which they passed, and with the splendid reception 
accorded to them by the thousands of people assembled at the 
various stations,and all. along the route. The Royal car was 
artistically decorated, and was under the charge of, and driven by, 
Mr, Frank Edmundson, the chief engineer of the company. I am 
uader the impression that in the British Isles this is the first 
occasion on which His Majesty has made use ofan electric line as a 
means of locomotion, and it is, therefore, of immense importance 
to the électric industry in general.” 


Liverpool.—The new electric tramway between Liverpool 
and Garston has been inspected by Lieut.-Col. Von Donop, R.E. 
The line is a single one, about two miles in length, with passing 
places. 


Newcastle.—On 28th ult. Colonel Von Donop, B. of T. 
Inspector, in company with the chairman of the Tramways Com- 
mittee, Mr. A. E. Rossignol and other officials, made a private 
tour over the various tramway routes in the city. 


Paris.—The underground railway is running the omni- 
buses off the street. Some of them are being sold and the routes 
of others are being changed. 


Russia.—The question of constructing street electric 
railways at an enormous expenditure in St. Petersburg and Moscow, 
which has been under consideration for a long time, has now 
apparently been decided, according to information forwarded by 
the St. Petersburg correspondent of the Frankfurter Zeitung. It 
appears (quotes the Financial Times) that a Commission, presided 
over by the Ministers for Home Affairs, Finance, Communications 
and War, and the Imperial Controller, was appointed by the 
Government some time ago to examine the various schemes sub- 
mitted by competitors for the concession for the building of the 
electric lines, and the Commission has now come to the conclusion 
that the project proposed by the American banking house of Mary 
Werner by and Engineer Balinski- should be given the preference, 
apparently because they have undertaken to form a connection 
between the Russian and Finnish railway systems, and to construct 
a great railway bridge over the Neva. It is estimated that the 
capital expenditure would amount to 120,000,090 roubles for St. 
Petersburg and 150,000,000 roubles for Moscow, and in each case one- 
half of the total outlay would be provided by the issue of shares and 
the other half by the emission of bonds. The duration of the con- 
cession is 81 years, although the right of purchase by the authorities 


-is reserved at the expiration of 25 years, and the electric lines are 


to be completed within five years from the granting of the con- 
cession. 


Steyning.—Mr. Alwyn, representing the B.E.T. Com- 
pany, informed the R.D.C. last week that the company had decided 
t> promote a system of trams for Worthing as far as Littlehampton, 
through the Council’s district. The Council decided, before con- 
sidering the matter, to obtain a draft agreement from the 


"company. 


Sussex.—The Shoreham and Southwick Urban Councils 


have sealed agreements with the B.E.T. Company in connection — 
with the construction of an electric tramway through the district. 


Swansea.—On Wednesday last week a deputation. from 
the Tramways Committee paid a visit to Wolverhampton for the 
purpose of inspecting the working of the Kingsland mechanical 
surface contact system and the Lorain magnetic system. Some 
time ago the Corporation determined if possible to have no more 
trolley system in the town, if it could be avoided; and they 
have been carefully considering the merits of the various conduit 
and surface contact systems for the purpose of the extension lines 
they are about to put down. The Midland Evening News says that 
the Committee paid two visits to the Tramways Exhibition in 
London in July, and were impressed by the Kiugsland system, 
which was shown there. “Asthe result thsy passed a resolution 
in favour of adopting this system, and this is now fully confirmed, 
as the result of their visits to Wolverhampton, and the works of the 
Kingsland Electric Traction Syndicate, ia the Wednesfield Road. 
The extension lines on which this system will be adopted, will com- 
prise about 3$ miles of double track. We understand that the 
Kingsland Syndicate are now preparing to make large additions to 
their works, and to equip the same with the latest and most im- 
proved machixery and automatic tools.” 


Torquay.—On 27th ult. a lengthy meeting-of the T.C. 
was held in reference to the proposed tramways, and to the E.L. 
Committee's recommendation for the erection of a new power house 
and other works at a cost of £17,593. In answer to a question, it 


_ was stated that the cost of the surface contact system recommended 


by the deputation would amount to £10,000. After a long debate, 
in the course of which details of the routa were minutely discussed, 
it was resolved to refer the matter back to the Committee, with 
instructions to prepare a complete scheme, to be constructed in 
sections, with an estimate of the cost. 


Worcester.—The Worcester Tramways Co., Ltd., has 
asked the T.C. to extend the p2rcod within which it must take 
current for the trams beyond December 1st. The electrical engineer 
having reported the neat comp!et‘on of the supolementary generating 
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tation, and in view of the fact that as far back as April last the 
company was urgently informed of the necessity for constructing 
its lines in the centre of the city by the end of July, the Elec- 
tricity Committee recommends the Council to adhere to the date 
originally fixed. 


TELEGRAPH AND TELEPHONE NOTES. 


Cape Colony,—lIt is officially announced that the tele- 
graph traffic forthe year ending June 30th last was 4,427,922, and 
the receipts £326,601, an increase of 572,694 in the number of 
messages and £90,913 in the revenue derived, as compared with the 
previous year. 


Continental Notes.—The Journal Telegraphique of 
August 25th, contains several items of interest to electricians. 
Not the least important of these is a paper by Herr Zappe read on 
February 25th last, before the Society of Electrical Engineers at Ber- 
lin, of the establishment of an underground telephone wiring system 
by the German Post and Telegraph Administration. Herr Zappe 
describes the old system at some length, and the defects inherent 
in an aerial system in large towns. These difficulties decided the 
Administration in 1888 to commence a gradual change in the 
direction of canalisation, and for this purpose considerable sums have 
been voted from the Imperial Budget. The fundamental idea of 
the new system is to suppress all the great arteries of the aerial 
system and their connections, and replace them by canals which 
will connect each group of houses with the telephone station by a 
principal cable of several conductors. The latter terminate at each 
block in a distributor from which the lines ramify towards the 
various offices by means of cables containing only a few wires 
placed in special distributing canals. In the offices these cab!es 
terminate in another distributor from which ramify the single 
wires to the subscribers. Some excellent illustrations and diagrams 
are given in the paper among which the figure of the street box is 
the most striking. 5 

The same Journal gives the full text of the Convention between 
Great Britain and Norway concerning the exchange of Press 
telegrams at a reduced price. It provides for a reduction of 50 
per cent. in the c with a minimum charge of £0 ore in 
Norway and 10d. in England. The service is restricted between 
the hours of 6 p.m. and 9 a.m. the following morning, local time. 
The usual restrictions common to Press telegrams and their contents 
are agreed on and it is undertaken that the new tariff shall come 
into operation “as soon as possible and on a date fixed by common 

consent of the two States.” The convention was signed in London 
on February 24th, 1902, and in Christiania on February 1st, 1902. 

In view of the fact that a staff is now being trained in the 
Central Telegraph Office of London in the manipulation of the 
Murray Telegraph, it is interesting to note that in Germany, 
according to the Llecktrotechnishe Rundschan, the Administration of 
Posts and Telegraphs has been engaged for some time in trials with 
this apparatus which promises, it appears, very satisfactory results, 
although it may not realise the hopes of the inventor of trans- 
mitting up to 14,000 words pér hour on a duplexed circuit of 
medium length, The great advantage of this apparatus consiste, 
says our contemporary, in its very simple construction and its small 
dimensions, which make it possible to instal and transfer stations 
with great promptitude. In America Mr. Murray bas obtained 
most successful results with lengthy lines. -On a copper wire 
between New York and Chicago (1,218 miles) the Murray system 
has_transmitted without translation 77 words, and with translation 
102 words per minute. 

On April 1st last, says the Archiv fiir Post und Telegraphic, a 
German urban telephone system was inaugurated at Hankou, in 
China. The 35 exchanges are connected with a central office by 
double conductors 15 mm. in diameter and furnished with the 
very latest apparatus. 

L Elektricitat reports that disturbances have been noticed for some 
time past in the telephone communications between London and 
Berlin. After considerable trouble they have been found to be due 
to wireless telegraphy experiments. An induction coil excited the 
telephone apparatus within a radius of over 500 metres. It has been 
decided in consequence to abandon the application of wireless 
telegraphy in the neighbourhood of telephone lines, so as not to 
paralyse them by the effect of the induction coils. The application 
of wireless telegraphy thus becomes limited to communications 
between maritime stations and ships. 


International Telephones.—The trunk line between 
Rome and Paris is all but terminated. The only portion that 
remains to be completed is the section between Acquapendente 
and the Italian capital. 


Italian Telegraphists.—The Professional Association 
of the Italian Telegraphists held their first annual conference at 
Bologna on July 29th, 30th, 3ist, and August 1st, under the 
presidency of Cav. Adolfo Franchini. The conference dealt with 
the financial position of the association and the question of 
organising a referendum system and a number of other matters of 
purely domestic interest. Attention was then given to the 


questions of staff hygiene, Sunday rest, the bonus system of - 


working, and fines for errors in te Later it discussed the 


subjects of the professional schools and the establishment of a 
climatic colony for telegraphists at Como. The discussion on staff 
hygiene, which was opened by Signor Montinari, disclosed many 


curious facts, not the least curious being the description of a room 
in which telegraph work is performed in Naples. The room is 
situated under level of the street, has a width of 6 ft., a length 
of only 11 ft., and is 18 ft. in height. In this room which is 
dependent entirely on artificial light an average of 15 persors 
perform their daily work. The postal employés, it was stated, were 
in an even worse plight. The conference decided to ask for a 
sanitary service whose duty it should be to inspect the offices and 
attend to questions of health and disinfection. A demand was also 
made for electric light, artificial ventilation, spittoons, a prohibition 
of expectoration elsewhere, and a number of other reforms. O1 
July 31st a visit was made to the house and family of Marconi, 
where the delegates were received by Marconi’s father, mother, and 
brother, and presented with photographic souvenirs of the inventor 
and their visit. Over the door, it appears, the following inscrip- 
tion has been placed :—‘“ Onore al merito di Guglielmo Marconi il 
qual in questa casa facendo le prime prove ancore giovinetto col 
suo ingegno e collo studio inventd il telegrafo senza fili Nell’anno 
MDOCCXCV., Ammirato dall’Italia e dall’E .”. A telegram 
was despatched to Marconi nominating him the first honorary 
member of the Society. To this Marconi replied from Bourne~- 
mouth acknowledging the honour. 


Telegraphic Interruptions and Repairs :— 


Latakia-Cyprus 
ee oe ee fr une oe 
Communication with Carthagena and Barran- 

quilla (Columbia) .. és es we Deo. 8, 
Trinidad-Demerara No.1 .. «+ «+ Aug. 27,1901 .. 
Communication with Bolama oe 18, 1902 
St, Lucia-St. Vincent .. ~.. ee y 8, 1 oo 


Dominica-Martinique oe oe oe 8, 


Guadeloupe-Martinique oo oe May9,1 ee Pr 
Santa Cruz de Teneriffe to Tejita de Teneriffe July 4,1902 .. oe 
Puerto Plata-Martinique oe ae July 10,1902 .. ee 
Cayenne-Pinheiro ee oe oe Aug. 

Ni -Fusan we Aug. 27, 1902 .. August 28 

LANDLINES 


Route via Hanekin on Persian terri: Feb, 24,1900 .. 
Communication with Tientsin and via 

Communication with Juneau, Alaska .. .. Aug. 13,1902 .. a 

Worcester Telephones.— A Committee has recom- 
mended that an should be engaged by the T.C. to advise as 
to the desirability of establishing a municipal telephone system in 
the city, and prepare an estimate of the probable income and 
expenditure. 


CONTRACTS OPEN AND CLOSED.. 


OPEN. 


Amsterdam.—September 8th. Underground high pres- 
sure and. iow pressure cable system (three-phase, direct and 
telephone). See “ Official Notices” July 4in. 


Aston Manor.—September 19th. Coal bunkers aud . 
conveyor for the electricity works. See “Official Notices” 
August 29th. 


Bedford.—September 15th. 
See “ Official Notices” August 29tb. 


Belgium.—September 13th. Tenders are being invited 
until the 13th inst. by the Belgian Government, for the supply of 
the plant and apparatus required for an electric lighting and_power 
transmission installation in the new Constructional Arsenal, Longus 
Rue d’Argile, Antwerp. Tenders are to be sent to L’Arsenal de 
Construction, Marché-aux-Grains, Antwerp, whence particulars 
may be obtained. : 


Bristol. — September 10th. Electric wiring, bells, 
telephones; also boilers, economisers, piping, &c, for the 
Guardians’ Infirmary. See “ Official Notices” August 8th. 


Bristol,—September 30th. Two 750-Kw. single-phare 
steam alternators. See “ Official Notices ” to-day. 


- Burton-upon-Trent.—September 30th. Supply and 
laying of electric mains, conduits, junction boxes, dc, Bee 
“ Official Notices ” to-day. 


Christiania.—September 13th. Telegrafog-Telefon- 
material,” for the Norwegian State Railways. See this column for - 
August 15th. Further particulars can be obtained on application to 
the office of the Inspector of Telegraphs, Stoners Gade, Christiania 


Dresden, — October Ist. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 and 
2,000 marks will be awarded. 


Dumfermline,—Offers wanted for the lighting of 
Lockside coal and fireclay works, Townhill, Dumfermline. 


Two boiler feed pumps, 
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Dundee.—September 24th. Section A, water-tube 
boilers, with mechanical stokers and superheaters; Section B, 
induced draught apparatus, also carbons for public lamps. See 
two “ Official Notices ” to-day. 


Dungannon,—September 24th. Gas producer plant, 
gas engines, dynamos, &<, for the Council’s electricity scheme. Sce 
** Official Notices” to-day. 


France.—September 9tb. The French Ministry of the 
Colonies is inviting tenders until September 9th for the supply of 
100 tons of annealed galvanised iron wire, 5mm. diameter, and two 
tons ditto, 2 mm. diameter, for the Post and Telegraph authorities 
in Cochin China, and 50 tons ditto, 5 mm. diameter, and one ton 
ditto, 2 mm, diameter, for Tonkin. Particulars may be obtained 
from, and tenders are to be sent to, Le Ministére des Colonies, 
Paris. 


Ktaly.—September 27th. The Italian Department of 
Public Works will on this date consider offers for the concessi-n of 
an electric tramway between Bayonne and Vigo. 


Kirkealdy.—September 8th, Electricity meters for the 
Ccrporation. See “ Official Notices” August 22nd. 


Launceston (Tasmanta).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See “ Official Notices” May 23rd. 


N.E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge line (double track mostly). For further 
particulars see our “Official Notices” July. 25th. 


Norway. — September 13th. The Norwegian State 
Ra‘lway authorities in Christiania are inviting tenders until the 
13th inst., for the supply of 274 tons of galvanised iron wire, 5,00 
porcelain insulators, &c., for the telegraph service. 


Spain.—September 19th. Tenders are being invited 
until September 19th by the municipal authorities of Cabeza del 
Baey (Badajoz province), for the concession for the electric lighting 
of the town during a pericd of 25 years. Tenders are to be sent to 
El Secretario del Ayuntamiento de Cabeza del Buey (Badajoz), 
whence particulars may be ob‘ained. 


Spain.—September 20th. Tenders are being invited 
until September 20th, by the municipal authorities of Malagon 
(Ciudad Real province) for the concession for the electric 
lighting of the town during a period of 20 years. Tenders are to 
be sent to El Secretario del Ayuntamiento de Malagon (Ciudad 
Real), whence particulars may be obtained. 3 


Spain.—September 23rd. Tenders are being invited 
until the 23rd inst., by the municipal authorities of Celanova 
(province of Orense) for the concession for the electric lighting of 
the town during a period of 20 years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Celanova (Orente). 


Spain.—September 29th. The Public Works Depart- 
ment, Madrid, wants offers for concession of an electric tramway 
between Vigo and Bayonne. 


St. Petersburg.—November 1st (14th). The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse traction, with e'ectrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 
of projects and offers is as above, and applications should be 
addressed : Stadt Amt, St. Petersburg, Russia. 


Swindon.—September 19th. Lighting switchboard and 
all accessories. See “ Official Notices ” to-day. 

Tien - Tsin. — November 30th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lighting of 


ee concessions by electricity. See this column for August 
1 


CLOSED. 


_ Blackheath, — Messrs. Home & Rowland, of Old 
Charlton, 5.E., have received an order from the Blackheath and. 
Greenwich District Electric Light Company, Limited, for two 
high-pressure fuseboards for sub-station use. 


‘Eastbourne.—A T.C. Committee has accepted the tender 
of Messrs. Manlove, Alliott & Co., Limited, of Nottingham, for 


the supply of a six-cell refuse destructor and three boilers, at 
£3,892. 


Halifax.—The Corporation has accepted the tender of 
Askham Bros. & Wilson, Limited, for the supply of 12 sets of 
crucible cast-stec] points and crossings at £16 12s. 6d. per set. 


Liége City Trams,—-Messrs. Willans & Robinson have 
secured an order for two 380-1P. engines for direct coupling to 
dynamos made by the Cie. Internationale d'Electricité, for supplying 
power to the tramwaye. 


Lowestoft.—The Corporation is purchasing foreign rails 
for its electric tramways from Messrs. A. Penney & Co., of 
Fenchurch Street, E.C., and Messrs. G. Wimpey & Co., of 
Hammersmith, will construct the permanent way. The two 
contracts together amount to just under £40,000. 


Maidstone.—The tender of Messrs. Rowland, Carr & Co. 
for the supply of 14 miles of cast-iron troughing has been accepted 
by the Council. 


Warrington.—The Tramways Committee has accepted 


the following tenders in connection with the electric tramways :— . 


The St. Helens Cable Company, Limited, for cables and joiat-boxes, 
£276 4s. 6d.; Messrs. George F. Milnes & Co., Limited, for four 
jacks and a pair of girders, armature-removing bogie, and two 
travelling jacks, £60. 

Wolverhampton.—The Guardians on Friday accepted 
the tender of Messrs. G. H. Woods & Co., Blackburn, amounting to 
£6,802, for the electric lighting of the new workhouse. The tender 
provided for the supply of Belliss engines, E.C.C. dynamo, 
Callender mains, and Chloride accumulators. 


Wrexham.—The Corporation has decided to instal a 
600-H Pp. Willans engine for driving a Lancashire Dynamo and 
Motor Company's traction generator. 


FORTHCOMING EVENTS. 


Wednesday, September 10th.—Opening of the British Association 
meeting at Belfast. 
Tuesday, September 16th.—Newcastle-on-Tyne. Celebration of 
the Jubilee of the Formation of the North of England 
Institute of Mining and Mechanical Engineers. 
Wednesday, September 17th. Annual meeting of the Institution 
of Mining Engineeers, Newcastle-on-Tyne. 


NOTES. 


Erratum,—An error occurred in the drawing of fig. 2 
in Mr. K. Gulstad’s article on the “ Vibrating Cable Relay,” p. 295, 
August 22nd, the local circuit through the artificial cable p, and one 


set of relay windings having been shown by mistake with an 
earth connection. We reproduce herewith the figure in its corrected 
form. 


Shock Fatalities.—The inquest on the native killed by 
contact with a broken electric wire on the footpath in Dharamtall 
Street on the night of July 5th, proved in evidence that an hour 
elapsed after the accident before the current was cat off. The jury 
returned a verdict of death from shock by contact with a live 
electric wire, adding that sufficient precautions have not been taken 
by the Calcutta Electric Supply Corporation to have the current 
shut off promptly when breakages occut.—Siam Free Press. 

On Thursday morning last week, Frederick Bristow, a Corporation 
workman at Yarmouth, was changing the globe of an arc lamp in the 
South Beach Gardens, when somehow or other he received a 700-volt 
shock and fell, together with the ladder upon which he stood. He 
struck some concrete steps below, and sustained terrible injuries to 
his head and ribs, these resulting in his death at noon. Bristow 
leaves a widow and seven children. The electrical evidence at the 
inquest went to show that deceased ought, according to instructions, 
to have cut off the current before mounting the ladder. A verdict 
of “ Accidental death ” was returned. 


Tractors for Military Purposes.—The competition 


' announced for the spring of 1903 is postponed until October, 1903, 


See our “ Official Notices ” to-day. 


Obituary.—The Aagust circular of the Tramways and 
Light Railways Association records the death of Mr. E, J. Trewhitt, 
manager of the Sunderland Corporation tramways. m 
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Flectricity on Canals,—Some of the leading Conti- 
ental electrical companies now propose ito extend their sphere ot 

tivity to the construction cf canals, no less than four competing 
i resent for the contract for the building of the projected con- 
Bon between the River Danube and the Oder. ‘The first is the 
Siemens & Halske Co., of Berlin, which the Bérsen Courier of that 
city states bas elaborated a scheme on similar principles to these 
followed in the case of tte Teltow Canal, and has associated itself 
with a group of engineering firms at Prague, headed by the Daniek 
Works, for the execution of the project. The Austrian Union Elec- 
tricity Company, in conjunction with several Moravian ard Lower 
Austrian engineering works, led by the Brunn Works, is the second 
competitor ; the United Electricity Works, of Vienna, is the third ; 
and the Austrian Schuckert Company the fourth concern which in- 
tends to endeavour to obtain the contract. 


Lectures—We have received a copy of the syllabus of 
courses in electro-chemistry and electro-metallurgy, which are 
being arranged to commence in October at the Owens College, Man- 
chester. ‘The evening courses in ¢lectzo-chemistry and the Satur- 
day afternoon courses in electro-metallurgy are to be given by Mr. 
R. §. Hutton, M.Sc. Copies may be obtained on application to Mr. 
Sydney Chaffers, registrar, at the College. 


Monarch Motor Company, Limited.—In the High 
Cowt cf Justice on We dresday, September 3rd, the Vacation Judge, 
Mr. Justice Swinfen Eady, had befcre him the matter of the 
Monarch Motor Company, Limited, which was the petition of 
§,C. Smee, a judgment creditor, for the winding-up of the com- 
pany.—Mr. Kenyon Parker, who represented the petitioner, said 
{hat since the presentation of the petition Mr. Smee had been 
approached by a shareholder who, believing that the company pos- 
sessed very valuable assets in the shape of patents, desired that it 
should continue work, and therefore had offered to take a transfer 
of the petitioner’s debt and to pay the costs of the petition. In 
these circumstances, counsel had to ask that the petition should be 
ditmiseed.— His Lordship acceded to the application. 


The Salary Scandal: An American View,—Com- 
menting upon our recent article on the Tonbridge vacancy acd 
salaries paid to central station engineers, New York Electricity 
says:—“ Imagine a town in this country advertising for an experi- 
enced electrical engineer at_a salary of $15 a week! It might just 
as well advertise for an experienced lawyer to serve as district 
attorney at the same salary. City and borough councils should be 
educated up to the fact that the engineering profession is as dignified 
a calling as that of either medicine or law, and that an experienced 
engineer expects to b3 paid what he is worth, and not a coachman’s 
salary » x 


Edison's Battery—We read in a New York exchange 
that Mr. Edison is building a special electric car fitted with his new 
storage batteries, to be used in the 520-mile reliability run in 
October under the auspices of the Automobile Club of America. 
The journey will be to Boston and return. It will be the first 
public test of the invention. 


The New Telephone Régime in London.—A few 
months ago we.applied for a Post Office telephone installation, with 
a view to comparing its working with that of the National Tele- 
phone Company’s system, and at the end of June last it was sup- 
plied and fixed. We looked forward to a new era in telephony, 
when all calls would be answered, all conversations intelligible, and 
cross-talk, of all kinds, a thing of the past. Alas for our hopes ! 

The usual procedure is to lift the receiver from the hook, and wait 
expectant. . . . . 

If we wait long enough, we are asked what nunber we watt; 
and once more we wait. . . . . 

If we grow restless, and agitate the hook, the flashing signal at 
the Central attracts the attention of the operator, and we repeat the 
call. Sometimes we get through, but twice out of three times we 
hear an “intermittent buzzing sound,” or we are informed that the 
junctions are all busy, or the other man won't answer. In the 
meantime we hear little scraps of conversation, or a series of sharp 

-cracks of painful intensity, or 2 confused chorus of calls between 
the operators—we have been left in circuit with this hubbub while 
trying to talk to our vis-a-vis before now. Not long ago we called 
for a certain number three times in half an hour, and were informed 
each time that it was engaged. The number called was on the 

. National system, and we got through at once with our National 
instrument; inquiry showed that the line had not been in use 
throughout the half-hour in question. Oace we called up our Post 
Office number from our Nafional instrument, and learned that it 
wasengaged. We knew better, and said so; we then got through 
to ourselves at once. 

_ What is the cause of all the trouble? Our Post Office instrument 
is not a whit better than the-Nationa], and we have far more diffi- 
culty in getting through. An explanation would be appreciated. 


Appointments Vacant.—The- Metropolitan Electric 
Supply Company, Limited, require a chief electrical engineer; 
chief assistant engineer is wanted for Doncaster electricity works ; 
shift engineer for Rochdale at £65; an assistant mains engineer 
at Bristol at £2 10s. per week; shift engineer for Sheffield Corpo- 
tation, commencing at £120. See ‘ Official Notices” to-day. 


Personal.—We understand that Mr. Reginald R. Todd 
has resigned his position as chief engineer of the Metropolitan 


Electric Supply Company, and will terminate his engagement next 
Spring. As will be seen-in our advertisement columns, the directors 


of the company are open to recsive applications for the vacancy from | 


properly qualified engineers. 


Mr, Pearson, superintendent of the instrament room of the Central 
Telegraph Office, in Cape Town, was recently presented, by Mr. A. 
Tregarthen, acting caretaker, on behalf of the staff, with a handsome 
liqueur stand and a piece of plate, prior to his departure from Cape 
Town to take up an appointment at Stellenbosch. E 

Mr. J. E. Lloyd, general manager of the Cape Town Tramways 
Company, was lately married to Miss Minnie Grey, the ceremony 
taking place at the local Presbyterian Church of St. Andrew. Mr. 
Donald McDonald, superintendent of the Tramway Company, 
officiated as groomsman. : 

Mr. Lachman has ceased to be a director of the Sir Hiram Maxim 
Electrical and Engineering Company, Limifed, and the vacancy 
has been filled by the election of Mc. Thomas Wood, a director 
of the Cordova Central Railway, Limited, &c., as deputy chairman 
of the company. 


THE CENTRAL STATION ENGINEER. 


Mz. C. Banxuan, who is leaving Bedford to take up the position 
of mains superintendent at the Croydon Electricify Works, was 

resented on Friday last with a handsome clock in case, suitably 
inscribed, by the members of the staff and employés. 

On Thursday, August 28th, the staff and employés of the Angus 
Electric Light and Power Company, Limited, Montrose and 
Brechin, were entertained to dinner at Montrose by Mr. H. Hatz, 
engineer and manager, on the occasion of his approaching marriage. 
During the repast various toasts were proposed, including “ Health 
and best wishes to Mr. Hate and his future wife.” . Mr. H. Drxon, 
chief engineer, Brechin, presented Mr. Hate with a magnificent 
marble timepiece, subscribed for by the staff and employ é:. 

Mr, JEnxK«ns, the mains engineer at Clifdon, has been appointed 
deputy borough electrical engineer at Bedford. 

Mr, T. J. Bactarp, superintendent of the mains department of 
the Sheffield Corporation Electricity Works, was married on August 
27th, to Miss Agnes Thompson, eldest daughter of Mr. J. T. 
Thompson, of South Street, Sheffield Moor. The presents included 
a handsome one from the staff at the electricity works. 

Owing to the imminent transfer of the undertaking of the 
Woolwich District Electric Light Company, Limited, to the 
Woolwich Corporation, Mr. T. M. Corson has resigned the position 
of resident engineer, and has accepted the post of engineer and 
manager to the Hamilton Electricity Supply. Mr. H. Wanker has 
been appointed as his successor at Woolwich. 

The salary of Mr, Percy Priestxey, assistant electrical engineer 
to the Halifax Corporation, has been advanced from £180 to £200 
per annum. 


NEW: COMPANIES REGISTERED. 


Northampton Street Tramways Company, Limited (74,673). 
—This company was registered on August 20th, with a capital of £45,000 in 
4,000 ordinary and 500 preference shares of £10 each, being a re-incorporation, 
under the Companies’ Acts, 1862—1900, of the Northampton Street Tramways 
Company, constituted by the Northampton Street Tramways Act, 1880; the . 
Northampton Street Tramways Extension Act, 1882; and the Tramways Orders 
Confirmation Act, 1892, which Acts relate (inter alia) to the construction, main- 
tenance and working (by steam or other mechanical power or otherwise) of 
tramways in and near Northampton. The resolution to convert the concern 
into a limited liability company was passed on July 18th, 1902, At the date of 
conversion all the shares were taken up, and all, except two, were fully paid. 
£2 had been paid on each of the two shares. tered office, 72, Abingdon 
Street, Northampton, 


CITY NOTES. - 


Tyneside Tramways and Tramroads Company. 


Tue third general meeting of the shareholders of this company was 
held at Newcastle-on-Tyne on Saturday, Mr. W. A. Watson- 
Armstrong presiding. The report stated inter alia :— 


The capital authorised by the Act was £160,000, and there was power to 
borrow £20,000 in respect of each £60,00) of capital upon the conditions which 
Parliament makes in cases of the kind. At the meeting of shareholders in 
October, 19)1, a report of the exact position of the matter at that time was 
presented, and it was agreed that the directors should issue a prospectus to the 
public offering £120,000 of the capital for subscription. This was done, ard the 


_ amount subscribed for is £87,660 in all. 


By its Bill of this year the company obtained power toraise £20,000 additional 
capital and to borrow £5,00) in respect of it. It can therefore now raise a sum 
more than sufficient to carry out the whole of the proposed lines, and wil! at an 
Rei date ‘give the ex'sting shareholders an opportunity of increa:ing their 

ridings. 

At the February meeting, a hope was expressed that the lines 
authorised by the original Act would. be constructed and in operation by the 
end of June; but there has been more difficulty and expense than was 
anticipated in obtaining the land required for the tramroad between Wallsend 
and Gosforth, and in the negotiations with the County Council: for increasing 
the width of Willington Cut Bridge, and the purchase of the land for that - 

urp3se. The bridge work is being carried out by the County Council at the 
Joint expense of the company and the County Council. In the meantime an 
arrangement has been come to, whereby a temporary line has been constructed 
and is to be used until the permanent works are complete. There has also 
been much serious trouble in obtaining the necessary trucks for the cars, 
owiog to the delay of the manufacturers, the time for their delivery being 
already two months past. But for these difficulties the — expressed that the - 
l-nes would be in operation in June would have been falfilled. It is confidently 
expected that they will be in full operation before the expiration of next month. 
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The Cuaraman, in moving the adoption of the report, said that 
as regarded the capital of the company, although the public had so 
far only subscribed some £87,0C0 of ihe required amount, the 
directors, who could see their way to obtain the money necessary 
fo complete the line, bad so far made no effort to dispose of 
further shares ; for, being satisfied as to the immediate success of 
the venture, they thought it only fair to those shareholders who 
had from the first shown confidence in them to give them the 
opportunity of securing further benefit from the company before 
offering fresh shares to the public, The company in a few weeks’ 
time would, he trusted, have entered u its career as a dividend- 
earning concern, and while that would be eatisfactory to them all, 
it would also play a rseful and beneficent part in the lives of the 
Jarge industrial population of Tyneside. Since the report had 
been issued, the permanent way bad been inspected, and they 
expected the electrical equipment to be inspected in a few daye, 
and then they could start a service tetween Wallsend and North 
Shields. 

The report was adopted, and the retiring directors, Mr. G. E. 
Henderson and Dr. Merz, having been re-elected, and other 
business transacted, the proceedings terminated. ‘ 


Stock Exchange Notices.—The Committee has appointed 
a spécial settling day as under:—Wednesday, September 10th. 
Willans & Robinson, Limited, £105,000 4 per cent. first mortgage 


debenture stcck, and provisional scrip certificates for a further issue 


of £135,000 4 per cent. first mortgage debenture stock. The Com- 
mittee has also ordered the undermentioned securities to be quoted 
in the Official List:—National Telephone Company, Limited, 
£1,€00,000 preferred stock, in lieu of the 200,000 erred shares 
of £5 each, Nos. 590,001 to 790,000, now quoted. Willans and 
Robinson, Limited, £105,000 4 per cent. first mortgage debenture 
stock, in lieu of the 4} percent. first mortgage debenture stock now 
quoted ; and provisional ecrip certificates for a further issue of 
£135,000 4 per cent. first mortgage debenture stock. 


_ Hadfield’s Steel Foundry Company.—The directors 
have yaid an interim dividend at the rate of 10 per cent. per 
annum. 


TRAFFIC RECEIPTS. 


Receipts for Miles 
the week, | Totaltodate. | Gren, 
Company, Week 
ending POI | Inc. or Am’nt. | Inc. or |This| Last 
"| dec. | dec. |year.\year. 
Blackb’ Trys. A | 12 
urn ug. i+ -19, + 
Bisekpool and Fieetwood » 30 1,564 +410 12,195'— 854 
Trys. & Car. Co. » 29 5,060 — | 28 |.28 
Devonport 517 —18 14,415/+ 472 5 
Dudley—Stourbridge..| ,,.22 842 — 3 24,855| + 3,288 1 1 
Ga ead «22 871 | +166 24,249 + 8,846 1 
Greenock—Pt.Glargow| ,, 22 648 | +430 16,619 +10,073 
epool o 2 330 28 8,504 + 1,024 | 
Kidderminster .. 22 155 4,176 4464 
Merthyr... » 22) 2 —M8 6,814 — 1,382 3 38 
Oldham—Ashton 22 690 + 17,588 + 697 8.| 8 
Poole 22 378 — 54/8486 —*170' 33. 
“gy 1,419  — 51 | 48,718 + 1,854 | 
Southport » 2 (481. +144 8,501 -+ 2,923 
South Staffordshire. . | 742 «~—192 | 25,868 + 123 21: 
Swansea ee » 2, 556 15,780. + 1,105. | 
Taunton .. - — 2. — 4 — 
olverhampton Dist. ,, 22 309 +197 | 5,997 + 4,000 102 2 
Weston-super-Mare.. ,, 20 367 8, 
Central London Railway ,,>30 5,632- | 4220 | ‘57,214 + 5,166 6 
City and S.London Ry.) 4, 31 -2,537- +585 | 23,678 + 8,137) 63 42 
Doncaster Corp. T: 716 _ 
Dover tion » 20 —-819 %,698'+ 8 
Dublin United Trys. » 29 6,118 +471 45,489|— 429 46 | 46 
erpool Overhead. Ry.| ,, 31.) 1,550 —120 14,688/— 1,066 63 ‘a 
| 30 | 2,983 | — | = — 
Corp., | | = — 


STOCKS AND SHARES. 

- Wednesday Evening. 
Wir the Money Market in a somewhat perturbed condition, and 
the price of Consols dropping daily, the Stock Exchange is not in a 
particularly happy frame of mind. Dulness of quotations, combined 
with absence of business and miserable weather, are the principal 
features, and the Loliday of Saturday is welcomed as affording, at 
least, come relief to the joyless week. Beyond the American Market, 
there is no activity in any of the departments round the House, and 
the Yankee boom isall on behalf of people “on the other side,” conse- 
quently bringing but a very small amount of profit to Capel Court. 
Prices in the electricity supply section are almost motionless, but 


changes that have occurred are in the upward direction. 
Stocks exhibit no movements of importance, although the narromis 
of quotations in this department calls for special comment, and eles. 
trical railway stocks are unaltered on the week. 

After the countless times that we hammered away at the folly of 
quoting absurdly wide margins between buying and celling prices 
in the electrical markets, as marked in the Official List of the 
Stock Exchange, it is, icdeed, a pleasure to see that an effort at 
reform is at last being made in this direction. Of courte, nobedy 
supposed that the jobber in the Stock Exchange got £1 a share 
“turn” on Eastern Extensions, or 10 per cent. on Eastern 
Telegraph Ordinary ttock. Nevertheless, the dealers themeelyes 
are responsible for the prices which appear in the List, and the 
width of margin between the two quotations sent out wag 
to keep investors away from tke market, for they would fear t 
embark capital in things which were apparently so difficult io 
negotiate that abnormal prices had to be quoted. In addition tp 
several of the Telegraph stocks which are teing reformed in this 
fashion, National Telephone issues are also benefiting in a similg 
way, and so are Globe Telegraph and Trust shares of both kinds, 

National Telephone First and Second Preferences are somewhat 
wanted by reason of the high rate of interest which they retum, 
and at 12} and 114 respectively show rises of 10s. cach. The pricg 
of the Deferred stock has been narrowed to 55—57. 

A noticeable feature in the telegraph section is the growing 
demand for the prior stocks, and several of the Debentures register 
advances. Direct West India Cable 4} per cent, Debentute ig 
two points up, and gains of 1 per cent. have occurred in both tho 
Debentures of the Eastern and South African Telegraph, while 
Eastern 34 per cent. Preference stock is 2 better. London Platino- 
Brazilian 6 per cent. Debentures, although nominally one down, aré 
really a couple of points to the good, because the 3 per cent. dividend 
deducted last week has to be taken into consideration. It would 
appearas though the demand for electricity supply etocks of the 
most gilt-edged type were spreading into the telegraph market, 
where there is little stock cn offer to satisfy the demand of the 
investor on the look-out for a cheap and good security. Hastem 

Extension ehares and Eastern Ordinary stock are both a trifle 
harder. 

The somewhat clumsy pun which turns City and Surrey into City 
and Sorrow stock, has perhaps been the cause of directing more 
attention to the affairs of this foolish undertaking than they would 
have received otherwise. From what is now going on, it may be 
inferred that the company’s name will soon be no longer known, 
and nobody will be badly hurt if it disappeared as early as possible; 
unavoidable delay, however, has occurred in the issue of the 
“independent ” directors’ report. .The price of North-Hastemn 
Railway stock is moved more in accordance with the news 
regarding financial troubles in the North, than it isin reference to 
intrinsic value. As already mentioned, there is no change to report 
in the prices of the electrical railway stocks. 

Small holders of Central London varieties occasionally grumble at 
their being called upon to pay the stamp and fee on the stock when 
they it; ard quote the firmly-established rule, that such 
expense falls upon the buyer. It may therefore be pointed out that 
the man in the market who buys odd lots of less than. £100 stock, 
is forced to put them into his own name, since he must wait until 
he has accumulated a sufficient amount before he can deliver it in 
the round sum which purchasers almost always want. For instance, 
a huider of five Deferred half shares of the Central London has 
received £50 stock in exchange for his shares. He sells it, and is 
aggrieved at having to pay the stamp and fee on the sale, 
even as he did on the purchase. But the dealer in the market who 
Luys it is not likely to comé across another buyer of such a emall 
sum, and so he has to put it into his own name. Where the fall 
market value is given for little bits of stock, it is obviously reason- 
able that the transfer expenses involved by reason of the small 
amount should be paid by the man who gets the market price. 

In the electricity supply section, Brompton and Kensington 
shares of both classes are 4 up, and London Electrics have recovered 
their fall of last week. These changes practically exhaust the list 
of fluctuations. Westminster 5 per cent. Preference are 6. There 


is still a steady demand for provincials, but business in this depart- _ 


ment is not as good as it has been recently. 

British Electric Traction Preference at 124 are 4 easier upon 4 
few eales, but traction shares, as a whole, are steady. Anglo 
Argentine Trams command a good deal of attraction round about 
43, and Cape Electric Trams at 2} are a shade firmer. London 
United Preference keep at 11, but the partly paid shares have 
moved up a fraction, and now stand at 8. Dublin Uniteds at 12 
and 15 for Ordinary and Preference respectively are unchanged, 
despite the success which attended the famous Horse Show this 


year, and the unusual number of visitors to the Emerald Isle. 
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SHARE LIST OF ELEOTRIOAL COMPANIES.—TELEGERAPH AND TELEPHONE COMPANIES. 
Stock 
Cosing Closing daria 
Telegraph Present or Dividends for 
Issue. Share.) the last three years. | | Bepe sre 
and elec. | 1900, | 1907, — | 
82,300 African Direct hb, 4 % Debs. oer 100 eee eee eee 98 —1(2 —102 
ne folly of 25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 ... oes 34— 44 
ing prices 119,7002 % Debs., Nos. 1 to 1,250 | 100] | 70—80 | 70 — 
ist 804,720 Anglo-American egraph soe eee Stock 73/6 3k 61s. 47 — £0 47 — 50 
Of the Do. do, 6% Pret |92—94 | 938 
effort at 8,097,640 Do. vee (Stock £1 7s, | 5a. 72 | 8 78 
nobed 44,000 Ohili Telephone, Nos. 1 to 44,000 coe eee oon 5 5 % 34 4 
share 18,333,300$| Commercial Cable __... {$100 | 8 8% 18 % |160 —170 —167 ase 
| Eastern 1,741,0297 Do. do, Sterling 500 year 4 % Deb. Stock Red. |Stock| ... 95 — 97 | 95 — 97 
hemeelyes 16,000 Ouba ph eee tee 10|7 44% 4 6 5— 6 
6, Do. 10 % Pref. eee eae oon 10 oe coe nd 13 14 13 —_ 14 135 
48 enough 6,000 le do, 10 : eee eee 5 coe eee eee 7 = 8 7 8 eee 
fear tp 60,7107| Direct United Btates Cable ... 20 | | 34% | 93%} 10 —11 | 103 | 
| { West Indie, 44) % ‘Reg. 100| | | 98—201 | 100-43 | .... 
to 
4,000,000 | Hastern Telegraph, Ord. Stock Sto 7 7%|7% —128 —126 | 1243 
in this 11930,807 Do, 84% Pref. Stock  ... 100 
Ome what $20,0002 Do. Deb. Stock tos pee Stock eee eee 107 —112 107 —110 1083 
retum, 00,0002 { Eastern and Bouth African Teleg egraph, 4 Mor ort, 100 |53%| .. | | 98 —101 | 99 —102 | ... 
Che price 4 % He Mt. Debs. (Mauritius Sub.)1—8,000 | 25| ... | ... | [100 —103 —104% |... 
180,227 Globe soe 10 54% 54% 54%. 9 10 94— oF 92 
growing 180,042 6% Pret. 10 13 — 14 133— 132 1333 
register 150,000 Wises 10 [125 % | 25 — 27 | 26 — 27 
nture i Mort. Debe,} 100| | |  |99—1c2 | 99 | ... 
both the 17,000 ee 25 10 % 10 % 10 % 38 42 38 — 42 eee 
h, while 100,000/| London Telograph, 6 % % Debs... | 100] | | (M2 [102 — 105 xd)... 
Platino. 72,680 | Montevideo hone, Nos. 1 to 72,680 ... 1 | 2 waa 4 
‘own. are 86,492 Do. 5% Pref, Nos. 1 to 86,492 1 5 eee 1 1 eee 
id 983,333 | National Telephone, Pref. Stock | 100 | 5 | 92 — 96 93 — 95 
't would 1,966,667 Do Def. Stock | 100]... | 60 [64xd| 54 — 58 | 55— 57 | 55k 
3 of the 1b, Do, 6 Cum. Ist Pref, ooe ooo toe 10 6 6 6 11 ~~ 13 12 = 13 
1 of the 950,000 Do. 5 Non-cum. Srd Pref., 1 to 250,000) 5% | 58 
Eastern $,000,0007 Do. Deb. Stock Red. eee eee Btcck| 34 34 34 $6 ered $9 96 93 
600, Do. Deb. Stock Red.... coe 100 eee 4 102 —106 102 —106 
a trifle 171,504 | Oriental Telephone and Blec., Nos. 1 to 171,504, full 1 6%\6 
100,0007 Pacific and European Tel., 4 Guar . De r 1 to 1 oe 100 soe oes or 99 —102 99 —102 
ito City 11,839 Reuter’s. oon see eee coe ooe eee eee ses 8 5 5 % 5 % 64— 7 eee 
more Bubmarine Oables Trust ove | Oort.| ... - 110 —120 110 —120 oes 
known, 15,699 West African Telegraph, Shares 10 oo oon 33 — 4} oes 
ossible ; 30,008 West Coast of America, Nos. 1—30, 000 and 58,001—-58,008 23 eee 
of the 150,0001} Do. do. 4% Debs, 1—1,500 500 gua, by Bras, Bub, Tel 100} .. | | | 97 | 97 —1CO 
Tastern 207,980 Western Nos. 1— oes oon 10 7 % 7 % 114— 123 113 12} 12 
75,0003 5 Debs. 2nd series, 1906 | 100 | | | [101 —104 —105 ose 
848,7777 do, a Deb. coe 100 eee 97 —100 97 —100 972 
ance to 88,821 West India and eee eee eee 10 4 % coe 2 4 
report 34,563 do, -6 Oum. ist Pref. eee 10 eee see 42 54 
Do, do. 6 Oum, 2nd Pref... 10 see vee eee 3 — 4 3— 4 eee 
able at 80,00 Do, do. do. 5 % \be., Nos. 1 to 1,800 100 one | vee oon 99 —1C2 99 —102 993 
when 
b such ELECTRICITY SUPPLY COMPANIES, 
ut that 100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... tis 43 3 
Brompton & Kensington ‘Onde | 8 16% 18% 10 10 10} 
tance, 60,000 Cum. Pref. 5 eee eee 5t— 52 53— 5 
n has ‘ De Stock Red. 100 eee ees nag 
and is 000 Ohelsea eee ee eee ‘eee 4 5. 
sale, Do. Ord. Btock Red. coe Btock eee eee 1¢9 —112 169 —112 ees 
Oity of tondon ightag, O 10,070. 10 0%/5%| 9-10 | | .. 
mall 10 6 6 eee 12 13 12 13 1233 
e full Do, Deb. Prov. Certs., all paid | 100| ... | | «. [103 —1(6 —106 | 105} 
ason- Gounty of Lond. & Brash Prov. leo Ord. 140,000 | 98 85 
small do. 6% ~ 10 | 6 6 | | 12 — 128 
Deb. Stock, Prov. Certs (all paid) Rd. oo 109 —112 109 —112 
Edmundson’s Corp., Ord: Shares coe 5 6 % 7 % 62 63— 62 
ngton do, 6 % Cum. Pref. eee eee 6— 64 6— 6 
> list 21,000 | Kensington and Knightsbridge Electric, 5 | 11% | 12% | 10% | 114 | 113 
"here 110. 000 do. do. 4 % eee vor eee 
part- Do, do. 6 5 eee eee 5} 53 43 
Do, do. do. 4% ist Mt. Db. Btock Rd. Stock eee eee 96 99 96 99 97} 
on a 98,769 Metropolitan Blectric y, 101 to 62,500 eee . 10 5 6 63% 15 borg 16 15 yo 16 eee 
nglo- Do. Mortgage Debenture Stock eee —112 108 —112 
bout Do, Mort. Deb. Btock Red. eee Stock eee foe 99 —102 9) —102 
lotting Hill 10/7 6 194 — 14 | 143 | ... 
St. James’s and Pall Mall Blectric Light, Ord. .. 5 143% | 1 
have 7 Pref., 20,081 to 40,080 
12 Do, 83 % Deb. Red, 100 | | 97 —100 | 97 —100 
ged, Smithfield Market Bloc. oes ove 23 | 2% sot 
South London eee 5 eos eee eee 23— 3 3 2g 
Westminster Blectrie Fuppl ese 6 [104% | 11 —12 ll — 32 lle 
* Subject to Founders Shares. 4 Quotations on Liverpool Stock Exchange, 
stated all sbare erred share warrants, ts used as 
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SHARE LIST OF ELECTRICAL COMPANIES.- Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Dividends tor Closing; Business. 
Teste, the inst three years, | | Sept ard. sept, 
1999. | 1900. | 1901, Highest. | Lowen, 
20,000 British Aluminium Cum. Pref. soe eee eee eer eee 54% see 4 5 5 eee one 
800,0002 Do. do. 5 Ist Mort. Deb. Stock Red. eee eee eee 83 &8 83 88 eee one 
62,074 British Electric Tracti eee see eee eee oer 8 % 9 9 % 124— 134 124— 134 1215 123 
90,000 Do, do, rt Oum. Pref. eee oe eee eee eee 124— 13 123— 123 122 124 
600,0001 do. 5 % Perpetual Debenture Btock ... ve | | (124 —297 126 | 


70,000 Oum. Pref. eee eee eee 54— 6 — 6 eee 
50,000 |{Browett, Lindley & oo 899), Ord. | 188. to 15s. | 188, to158.| | 
ve |16/6 to 17/0| 16/6 to17/0| ... 
105,731 Brush Blecl. Ord., 1 to 105,731 eee eos 53 5 Nil 14— 12 14— 18 eee 
150,000 Do. Non-cum. 6 Pref. eee eee oor 6 6 3 % 2 1 2 
125,0007 Do. do, ag P b. Btock eee ees oe 102 —105 1€0 —103 xd 
125,0007 Do. do. 44% Perp. 2nd Deb. Stock 93 — 98 93 — 98 
~ 30,000 Oable shares, Nos. 1—30,000_... 15 15 20 154— 164 | 154— 164 163 
40,000 le do, Cum. Pref. ee eee ee eee 63 53 
90 0002 Do. do. ua 1st Mort. Deb. Btock Bed eee eae eee eee 109 —113 109 —113 . te 
1,969,800 Central London Railway, Stock eee tee eee ees 4 103 103 —106 1652 
440,100 do, 4 Pref. Stock eee oes eee eee 4 104 —107 104 —107 oe 
440,100 Do. do. Def. eee eee ase eee 4 103 —106 103 —106 105 
855,000 City and South London eee oes eee 14% 13% 2 % 72 = 74 72 74 734 725 
4 100,0002 £100, and 901 to 11 ,000 of £50 red eee eee eee eee 101 —1(6 % 101 —106 % eee toe 
99,261 “A” shares, £3 pd. 1 to 99,261 5| 6 23 one i— 8 4— 8 
17,139 Do, “a” Shares, 01—017,139 5 6 24 eee 14— 24 14— 24 tee oes 
Do. do. 4% Deb. Stock Red ve | 100] | | | 74 — 78 | 74 — 78 
100,0002 Do. do. 5% 2nd Deb. Stock Prov. Certs, all pd. 100 eee eee 78 83 78 &3 
112,100 Electric Construction, 1 to 112,100 oes eee vee eee 2 6 % 6 % 6 % 13— 23 1?- 23 1} 14 
$1,390 Do, do. q Cum. Pref., 1 to 31,390... eee 2 eee eee eee 24— 3 24— 3 eee 
182,5007/ Do. do, 4% Perp. 1st Mort. Deb. Btock ... |Stock) ... =| 99 —102 79 —1(2 


18,000 | General Blec. Co. (1900) 5% Cum.Pref. «| 10] .. | 5% 98-102 |10— 108 | .. | 2 
Mort Deb, eee eee Stock 99 —102 100 — 103 tee oer 


85,000 | Henley's (W.'T.) Telegraph Works, Ord... 5 | 15 20 20°%|16—17 | 16 —17 xd| 169) 16), 


85,000 Do. do, do. ak Pref. eee eee 5 4h ooo 52 52 xd tee 
50,0007} Do. do. do. Mort. Deb. Btock... |Stock) ... —115 109 —113 xd)... 
50,000 | India-Rabber, Gutta-Percha and Telegraph Works oe | 10 10%) 10%) | 20h— 218 | 214 
800,000. Do. do. do, 4 % 1st ort, Deb eee eee 100 eee eee eee 100 —103 100 —103 oon oe 


37,500 Liverpool Railway, Ord. eee eee 10 88% 84% 14% 43— 43 43 4} eee 
10,000 Tt Do. Pref., £10 paid eee eee 10 5 eee 92 104 10} oo 
7,500 | Parker (Thomas), Limited, Ord., Nos. 107,500 .. ww. | 10] | 144— 155 | 144—154 
§Rosling & Fynn 6 4 Cum. Pref. ove eee eee eee £1 eee 6 eee coe 19/0 to 20/0 

$7,850 | Telegraph Construction and Maintenance . Re ow | 12) 15 173 
150,0007 Do. 4 Deb. Bds. Nos. 1 to 1,500 "Red. 1909 ... | 100/ ... eee eee |102 —105 |102 —105 
640,0007 Waterloo and City Railway, Ord, Btock eee soe eee 100 8 % 8 % 3 % 90 7 93 £0 - 93 91 on 


Quotations on Liverpoo] Stock Exchange. Unless otherwise stated all shares are fully paid. From Bradford Share List, 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* From List. From Manchester Share List, Bepk rate of 8 per (February 6th, 1902). 


MARKET QUOTATIONS, Wednesday, September 3rd. 


‘CHEMICALS, &e. This week, |Last week, |Ino, or Deo, METALS, (continued,) | This week,| Last week,|Ino, or Dee, 
Acid, ae owt. oe Copper Bheet e oe ton £69 £69 
Ammonino, fal .. .. .. peréwt. Bods. perton| £68 £68 
Mauriate (crystal)... perton | £88 10 #88 10 ee H.O. Wire per Ib. 8a. 8d, 
ee ee r ee fine. ee ee ee 
@ Bensole (90 ee ee ee gal. oe hin Parafine .. ee Ib, 8/1 8/1 
oe ee per gal. ee €Iron, Charcoal Sheets .. per ton £18 £18 
a Sulphi oo ees £19 #19 & Pig (Cleveland warrants) ee per ton 63,03 68/2 14d. dec, 
au  Forgin per ton} From £11 | From £11 es 
per ton ast 10 + Wire: galvanised No.8 | | 
a ‘omate, ee ee ee oe 
Bisul; hate ee ee r oe 
Bulph se ee on oe per ib, oe 
Bublimed Flowers .. ton 6 t to 
omp .. ee perton £6 " d bars & per lb. | 1/- to 
: (white 10 %) oe es u strip &sheet posting By /2 
MET. Biel Magnes per ton| From £15 
* £125 to | £125 to 2 
Aluminiom Ingots, tn ton ote perton | £148 218 £136 } 
 Bheet, in ton lots perton | 4191 Nes. 1 to 17 
Babbitt’s metal ingots.. per ton |£40 to #140|£40to £140 3 - friction Metals — 
Brass metal to 19”) basia per Ib. ‘ oe Aut” brand... perton) £86 to ££0| £36 to £60 
e (brazed) .. per lb, Yarns, 3/108 Grey Cotton, on sp’ls per lb. qd. Td. 
ee per lb, wo Glen, Flax .. eo perlb. 
co PO Ib, qa. qd. oe u 8Sply 10 lbs, Ro asian eo perlb, 
Conver eo per Ib, ee » Russian, single .. per lb, 
a u (solid drawn) .. per ib, a 160 Ibe. duterove.. £11 15 £11 15 
Copper Bars (best selected) .. per ton £69 £69, os Zino, Bh’s, (Vielle Montagne bnd,) per ton £28 £28 
Messrs. G. Boor & Co. f India-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited, 
; Quo: $ The British Aluminium Co., Ltd, Mesers, James & Shak Con Ltd, m Messrs.’ W. T. Glover & Co., Ltd 
supplied — ‘Thos, Bolton & Sons, b Messrs. Edward Till & n Messrs. Ormiston & Sons. 
7 rs Wiggins & Sons, supplied, Ly Messrs Bolling & Lowe. Messrs. Matthey & Co. Lid. 
Frederick Smith & Co j Messrs Walter H, Hindley.& Co , Phosphor Company, 
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METAL MARKET. — 


Fluctuations in August. 


Ave. 1 5 6 7 8 11121814151819 2091 22 25 2627 2829. 


£25 


ZINC (V.M’s.) 


| 


SPELTER (G.0.B’s.) 


LEAD (ENGLISH). 


Aua..1 5 6 7 8 1112131415181920 21 22 25 26 27 28 29 


£20 


Auc. 1 5 6 7 8111213141518192021 22 25 26272829 


60/- 
52/- 
49)- 
46)- 


£140 
139 


138 - 


137 
136 
135 
134 
133 
132 
131 
130 
129 
128 
127 
126 
125 


1 


IRON. | 


| 


SCOTCH. 


CLEVELAND. 


TIN. 


Auc. 1 5 6 7 8 111213141518 192021 22 25 26 97 2899 


/ 
NZ 


COPPER (G.M.B’s.) 


Aua. 1567 8111213141518 192021 22 25 2627 2829 


£60 
59 
68 
57 
56 
55 
54 
53 
52 
5] 
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PACIFIC CABLE SURVEY. 


(Concluded from page 363.) 
On July 27ch sounding was carried on along the Kandava passage, 
a good level bottom with 1,100 to 1,200 fathoms’ depth, showing a 
gy slope to Suva, volcanic mud and foraminifera forming the 


Regarding the general character of the route, it is remarked that 
with the exception of the hill with only 842 fathoms’ depth at a 
distance of ‘150 miles from Norfolk Island, and the approach to the 
Conway Reef, the depths are fairly regular, with good bottom 
throughout. 

Further, it is stated that the Fiji Islands are connected by a bank 
with New Caledonia, and where the cable passes round the south- 
eastern end of this bank, and also on. the line up to Suva, it is 
believed that a good route for the cable has been selected. Vol- 
canic upheavals are, however, sharp, and previous experience has 
shown the difficulty of finding all the inequalities of the bottom. 

On August 3rd the Britannia left Suva to continue the survey 
pa proposed route for the Fiji—Fanning Island section of 
cable. 

Soundings had previously been taken to the Horseshoe Reef 
which indicated an easy gradient from the Harbour down to 700 
fathoms, and those now obtained verified this. 

On reaching the channel between the Islands of Mbatiki and 
Nairai it was found that from Nairai to the east of the cable linea 
long reef extended to the north and south-west of that island, while 
to the westward of the route is the Horseshoe Reef. In fine weather 
its position is not apparent, as the surf does not break, and on this 
account it is said to be the most. dangerous spot in this part of the 
Pacific. Two lighthouses, it is noted, are to be erected on these 
islands. 

Depths of 600 to 800 fathoms, with good bottom of globigerina 
ooze and volcanic sand, deepening to 1,400 fathoms, were found 
until past Koro Island, when the water shoaled to 800 fathoms. 

After the 180th meridian had been crossed on August 3rd, bad 

round was met. with about 20 miles before reaching the Wailangi- 
fals Strait, a sounding of 375 fathoms being found 2 miles west of 
the line, and 686 fathoms 1 mile east, hard bottom, Off this Strait 
the water shoaled, the bottom samples showing presence of. man- 
ganese. From this, for a distance of over 200 miles, the normal 
depth appeared to be rather under 1,400 fathoms, interspersed with 
numerous shoal spots, which rendered a straight route for the cable 
impossible. At the end of this distance the water deepened Very 
quickly to 2,500 fathoms, followed by almost level ground up to the 
channel between the Pasco Reef and the Samoan Group, two 
shoaler patches only being noted on the route, one to the east of 
1,980 fathoms, and another west of the line of 1,490 fathoms; a. 
specimen from the latter showed volcanic rock. pe 

On reaching the channel between Pasco Reef and Samoa, shoal- 
ing water led on to a submarine hill, rising in the centre of the 
channel to within 1,000 fathoms of the surface, and with a normal 
depth of 2,500 fathoms between it and the Pasco Bank. The cable 
roate consequently was diverted. 

At this point it is noted that the general character of the route, 
covering a distance of 568 miles between Fiji and Samoa, shows 
for a distance of 80 miles between Suva and the Horse-Shoe Reef 
that the bottom is fairly level, with an average depth of 750 
fathoms, and a bottom deposit of globigerina ooze and vclcanic sand. 

From the Horse-Shoe Reef to Wailangilala Strait for 107 miles 
varying depths, 1,400 fathoms, 1,100 fathoms, and 900 to 700 
fathoms obtain, the bottom being generally good, with one 
exception of a hill with 375 fathoms near a hard patch with a 
depth of 686 fathoms. Off Wailangilala Strait for a distance of 27 
satis adepth of 500 fathoms obtains. For nearly 300 miles from 
this point, water deepens to 1,200 and 1,400 fathoms, with shoal 
hard spots interspersed, thus showing the volcanic nature of this 


area. 

It is remarked that as these bad places occurred on both sides of 
the proposed Jine, it was only by making rather sharp bends in the 
course that they could be avoided; and that many small hills may 


“not have been discovered. Farther, it is said that it is difficult to 


see where a satisfactory route could be selected across this belt of 
treacherous ground. 

It would seem that in a case of this kind the simplest course 
would be a straight one, with an extra allowance of slack cable. 

From this a large extent of level ground was foutid with an 
average depth of about 2,500 fathoms, commencing about 126 miles 
south. of the Pasco Reef Chammel, and extending to the northward 
nearly up to the latitude of the Island of Gente Hermosa, 160 miles 
further. 

North of this, irregular ground was again met with, and difficulty 
was found in getting bottom specimens. ; 

By the aid of a new sounding tube devised by the chief engineer, 
manganese nodules of more than an inch diameter were brought up, 
the bottom being thickly strewn with these, and it is stated that a 
safe assumption would be the existence of a soft bottom over this 
area closely covered with cosmic spherules, coated with manganese ; 
an extract from the Challenger report on Deep-Sea Deposits, 
page 179, is quoted in support of this supposition. : 

Continuing, the soundings showed 3,000 fathoms, radiolarian 
ooze, then shoaling to 2,081 fathoms at about 570 miles from 
Fanning Island, these soundings verifying the depths recorded 


_ by the Penguin survey, west of the present line. After the shoal 


und here referred to, the cable covrse ran near to the line of 
soundings taken by that ship. 

When about 185 miles from Fanning Island, the depth 

decreased from over 2,900 fathoms to 1,710 fathoms four miles north 
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of a depth of 2,320 fathoms on the Penguwin’s line. The cable route 

§ diverted to avoid this shoal area, and sounding was continued 
on a new line towards Fanning Island. - 

The depths now remained at about: 2,850 fathoms until the slope 
up the Fanning Island bank was reached ; this was found to be very 
gradual, rising from 2,700 fathoms to 1,570 fathoms in 110 miles at 
8 distance of about 14 miles from the island. : 

On August 23rd.the Britannia anchored in Whaler Bay. 

It is stated that good profile soundings had been taken down the 
Fanning bank by Captain A. M. Field in H.M.S. Penguin, and 


these showed a sharp fall in places, which appears to bea distinctive © 


feature in coral formation ; but these steep gradients donot extend 

beyond a depth of 150 fathomir;-which is reached at about half a 

— from the-shore, after which there is an easy slope to deep 
er. 

We may here remark that these steep gradients are also 
distinctive of volcanic formations, which, of course, underlie all 
the cor®] growths which sprout above the surface in the Pacific. 

The Fanning Island (Vancouver route) now remained to be 
— over, and on August 25th this section of the work was com- 
menced. 

A very easy slope to the 1,000-fathom line was found after 
searing the coral bank, coral, sand, and glob. ooze composing the 


depths obtained from this for about 70 miles, when 


level ground was reached with dépth of 2,200 to 2,300 fathoms. 


At 180 miles’ distance from the island a ridge was found with 990 
fathoms on it, and extending across the cable route with a moderate 
gtadient on its southern side, but falling rather quickly to the 
northward. No alteration was made in the cable course, as the bottom 
was good, and sounding was cotitinued on the original route until the 
Egeria’s line was struck, depths up to peed wen gradually increasing 
to 2,700 fathoms, with globigerina and radiolarian ooze. 

This completed the survey for the Pacific cable, and the 
Britannia set out for Honolulu. - : 

Six hundred and ninety-nine soundings had been taken and 198 
bottom-temperatures observed, during operations carried out over a 
steaming distance of 6,883 miles. 

Some yery fine plates are given, showing a few of the marine 
animalculg;whose remains constitute the larger portion of these 
deep-sea deposits, known as globigerina and radiolarian odze. 


In the Notes on Bottom Temperstures, there is ‘nothing which 
calls for special remark except in regard to those observed between 
Norfolk Island and New Zealand. These, it is poiuted out, are of 
considerable interest, as, although the maximum depth obtained was 
2,438 fathoms, the minimum temperature of 36°4° was apparently 
reached in 1,360 fathoms. -It is considered probable that the route 
crosses a basin whose sides are covered by water of not greater 
depth than this lgat figure. Also, following this, is a statement 
showing eS ee taken on the slope of the New Zealand 
bank, which, th 
off Cape’Canso in the North Atlantic. 

As this statement may interest some of our readers, we quote 
it in extenso;— 


Fathoms. - Surface temperature, Bottom temperature. 
23 59°.0 49°.8 
40 60°.0 51°.2 
80° 60°.0 53°.1 
168 60°.0 
~ 465 61°.0 44°.5 


One of the results obtained off the Coast of Nova Scotia in the 
summer of 1899 is commented upon. in our review on Mr. Peake’s 
— of “Sounding in the. North Atlantic in 1901,” p. 821, 

ol. 48, Exzcrrican Review, where we find that in reference to 
six observations then taken, the results showed the temperature to 
have been found to increase gradually from 33°.3 F. in 48 fathoms 
to 3u°.2 F. in 250 fathoms’ depth. : 


According to the table of depths and temperatures on the New 


Zealand Bank above quoted, the surface temperature throughout 
appears to have been found higher than the bottom tem ure. 

Farther tables are given showing the marked differences in the 
temperatures obtained: by the Britannia expedition ‘and those 
recorded by other surveying vessels of His Majesty’s Navy. | 

Two Appendices are attached to this repcrt, one being the Log 
of the Sounding Expedition, with notes by Sir John Murray on the 
bottom specimens, between 600 and 700 in number, the task of 
examining ma classifying these having been evidently one of no 
small itude. 

The other Appendix.consists of 12 charts, in which, owing to their 
having been* reduced by photography. to about one-fourth the 
et Pane Se figures of the soundings are very small and 


various deposits of the sea-béd have been most carefully and 
exhaustively carried out. 
To attempt a ranning commentary on this bianch of the report 


before us might be, perhaps, considered presumptuous; more- 
~ > over, 


the general character of the deposits covering the floor of the 
ecean is:now well known, excepting, perhaps, those deposits 
neculiar to the deepest parts of the sea, now brought into more 
of submarine cables, Take red clay 
‘example, which, it is-remarked, covers a very large portion of 


author states, give similar results to those obtained | 


the deeper part of the Pacifie,and abounds in small graing of 
peroxides of manganese containiog very few, if any, remains of 
calcareous organisms. Those of silicious are present in 
some regions where the radiolarian remains become abundant, ang 
here the red clay passes. into radiolarian ooze, while in other 
regions to the far north and far south the red clay may pags 
insensibly into diatom ooze. : 


The curious feature in relation to the peroxides of iron and 


manganese is that they are deposited as concretions around 
organic remains, pumice fragments, and other nuclei, forming 
manganese nodules of larger or smaller size, especially where the 
débris of basis volcanic rocks, ashes and lapilli, are abundant, and 
have undergone decomposition. These nodules, it is shown, vary in 


-form and size, at one place they may be large, subspherical and 


smooth, resembling potatoes; at another place smaller, like 
marbles, other specimens rough, and others flat, and at yet another 
place, taking the form of -huge slabs. With these nodules are 
usually associated, especially in deep water far from land, 
numerous teeth of sharks, and earbones of whales, impregnated and 
coated with the peroxides of iron and manganese. In the red clays 
also minute magnetic spherules, some with metallic nuclei, have 
been met with. These spherules are supposed to have fallen from 
interstellar space, and are hence called cosmic spherules. It would 
be interesting to kaow what is the agency. that causes this deposit 
of peroxide of iron and manganese—whether chemical action or 
magnetic effect ? 

All the varieties of deep-sea deposits, it is remarked, yaw 
gradually the one into the other, there being no sharp line of 
demarcation between them. 

The area of the Pacific Ocean as defined between its latitude 
limits, by the Kurili Islands, Japan, Formosa, Philippines, &c., and 
the east coast of Australia on the west, and by the coasts of North 
and South America on the east, is truly vast, being estimated at 
about 38,000,000 square geographical miles, and of this area it is 
estimated that approximately the red clay covers about 67 per cent. ; 
the globigerina ooze about 13 per cent. ; the radiolarian ooze about 
10 per cent. ; the ferruginous deposits (excluding coral mud) about 
5 per cent. ; the diatom ooze about 2 per cent. ; the coral mud about 
2 cent. ; and the pteropod ooze about 1 per cent. 

e area of the Antarctic Ocean is estimated at about 1,300,000 
square geographical miles, and this area, as far as present knowledge 
extends, is entirely covered by blue mud. 

The sourding log and detailed description of bottom specimens 
which follow are records of the:most complete character, and will 
be of great value to future workers along the routes over which the 
cables will be laid. ; 

Taking the work as a whole, it is undoubtedly a most valuable 
addition to the literature of the physiography of the world, and 
will confer upon its authors that pleasantest of all feelings, that of 
work well done and of a task satisfactorily accomplished. 


A NOVEL COMBINATION OF POLYPHASE 
MOTORS FOR TRACTION PURPOSES." 


By ERNST DANIELSON. 


Tum author proposes to deal with an arrangement which makes it 
possible to obtain economically four different speeds by means of 
only two motors—an arrangement which, it seems, will do away 
with some of the difficulties now experienced in applying induction 
motors for railway work. 

As is well known, the concatenated control of two induction 
motors consists in connecting the secondary circuit of one to the 
primary of the other, mechanical connection being arranged s0 a8 
to make the moying parts of both motors always run at the same 

In this way a combination is obtained giving a speed corre- 
sponding to half of the regular speed of each motor. The torque of 
each motor will be the same when used single or in concatenated 
connection. This means that the output of the concatenated com- 
bination is only half of the output of the motors operating 
independently. If, instead of using two similar motors, two motors 
of different speeds (i.¢., with a different number of poles) are com- 
bined in concatenated connection, a speed is obtained which 
corresponds to a number of poles equal to the sum of both motors. 
Suppore a combination of a six-pole and a four-pole motor and that 
the frequency equal 50 cycles per second, then three different 

s are possible, viz., the speed of the four-pole motor alone 
(the six-pole motor running idle) = 1,5C0 revolutions per minute 


- (minus slip), the six-pole motor speed = 1,000 revolutions per 


minute, and the combination speed = 600 revolutions per minute. 
If both motors are of the same. horse-power, eay, for instance, 
50 #.P., it is easy to see that the combination gives also 50 u.P. By 
means of this arrangement we have accordingly got a motor capacity 
of 50 u.P. at three different speeds—1,500, 1,000, and 600 revolutions 

But it is possible to go still further. When connecting in con- 


* Abstract of paper ted before the American Institute of 


Electrical Engineers at New York on May 20th, 1902. Mr. Daniel- 
son is technical director of the Allminna Svenska Elektriska 
Westeras, Sweden. 
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¢atenation we have the of making the connections 
either so that the torques of both motors work in the same direction 
or by crossing the leads combining the secondary of the first motor 
with the primary of the second to get a resultant torque which is 
the difference between those of the two motors. This arrangement 
may be called # differential concatenated connection. In order to 
see the result of this, let us suppose two motors, one with 10 poles 
and one with four poles, both of same output, say, 50 H.P. each, the 
rotors of which are mounted on the same shaft, as indicated in 
fig. 1. If now the source of electricity be connected to the stator 
of the i motor, and the rotor winding of the same motor 
be connected to the rotor winding of the 10-pcle motor in such a 
way that the magnetic field in both rotors will revolve in the same 
direction relatively to their cores—then the torques of both motors 
will be opposite to each other. As both motors have the same 
output, then if the torque of the four-pole motor be called unity, 
that of the 10-pole motor will be 2:5; accordingly, the resulting 
torque in this case will be 2°5 — 1 = 1°5, and acting inthe same 
direction as that of the 10-pole motor. As the system begins to 
move, the frequency in the circuit belonging to the rotors increases, 
whereas the frequency in the stator of the 10-pole motor decreases. 
Started in the regular way by inserting resistance in the last 
secondary and gradvally cutting it out, the speed comes up until 
the frequency in the stator winding ofthe 10-pole motor approaches 
gero, which will happen when the speed is 1,000 revi lutions per 
minute (the frequency ie, as before assumed, = 50 cycles per 
second); that is to say, we have obtained a motor running at 1,000 
revoluticns and with a torque which is represented by 1°5; the 
torque of a 1,500-revolution motor (four-pole) of 50 uP. being = 1. 
Accordingly, the horse-power of this arrangement is still 50. By 
means of this combination of two motors, we can thus obtain the 
same output under following conditions:—(1) The four-pole’ motor 
alone—the 10-pole running idle—speed = 1,500 revolutions per 
minute ; (2) differential concatenation speed = 1,000 revclutions per 
minute; (3) 10-pole motor alone—four-pole motor running idle— 
d = 600 revolutions per minute; (4) regular or direct concatena- 
tion—speed = 428 revolutions per minute. , 

It goes without saying that if gearing of some kind be used, the 
motors need not have different numbers of poles; for instance, if 
both motors are identical and are to the same shaft eo that 
one gives a speed of 0617 of what the other gives, then the speeds 
which are possibly obtainable form a geometrical series, the ratio of 
which is 0'617; that is to say, it is possible to obtain four different 
speeds each of which is 0°617 of the one which is nearest higher. 

Before investigating how this method can be applied for railway 
motors there should be pointed out some features which are 
interesting in the differential concatenation. As has been first 
noticed by Steinmetz, a system of two equal motors in concatenated 
connection can operate at two different speeds, one of them being 
practically the same as if the motors were driven independently ; 
that is to eay, double the speed of the concatenated speed proper. 
With a system of two unequal motors the ssme phenomenon appears ; 
aconcatenated pair consisting of one six-pole and one four-pole 
motor can also run—with six-pole speed if the six-pole motor is 
connected tv the source of electricity, and with four-pole speed if 
the four-pole motor is nearest the source. In all these cases there 
is no risk of obtaining these. secondary speeds, instead of the 
one which is desired, because the desired concatenated speed is 
always lower than the secondary speeds. Thus, when the desired 
speed is reached, the motor cannot of itself get higher. 

With the differential concatenation the matter is a little more 
complicated. Above, when describing the differential method, we 
have for the sake of simplicity assumed that the motor with the 
fewer number of poles was used as the primary motor—i ¢., con- 
nected to the generator circuit. In this case the secondary speed 
which is obtainable is the speed of the prime motor itself, and in 
opposite direction to the differential concatenated speed poopet, 
Consequently there is not even here when ttarting any possibility 
of gettingithe wrong speed instead of that desired. But suppose 
that the 10-pole motor had been the primary motor. Evidently 
the starting would take place in the same way as before, but when 
the speed of 600 revolutions is reached the motor would not get up 
any higher, but would continue to run and develop torque as soon 
as the speed fell a little short of 600 revolutions per minute. 
That, however, also with this connection the differential speed of 
1,000 revolutions (minus slip) works just as well as with the other 
connection will be clear from the following :— 

Suppose that the connections are exactly as before described for 
differential concatenation only, with the difference that the gene- 
tator is connected to the stator. winding of the 10-pole motor and 


the rheostat to the stator of the four pole motor. If now the - 
- rotating field in the 10-pole motor rotates clockwise, and by some 


external force the machine is speeded up to, say, 970 revolutions per 
minute clockwise, what will happen? The magnetic field in the 


10-pole rotor moves relatively to the iron core with a speed of 600 : 


- 970 = ~ 370 revolutions per minute, and its direction of rota- 
tion accordingly is counter-clockwise in the iron. The relative 
d of the magnetic field in the four-pole rotor then is —370 x 10/4, 


#0 counter-clockwise. The absolute speed therein is clockwise, — 


and = 970 — 370 x 10/4 = 45 revolutions per minute. Evidently, 


' " when this field revolves clockwise—in the same direction as the 


movement, the four-pole motor acts asa generator. The action ig 
exactly the same as that of any induction motor with its primary 
element rotating, running at a higher speed. than synchronism. 
Now the currents from this are used to tpeed up the 
10-pole motor, when at the same time evidently the torque required 
for running the four-pole generator part of the system is subtracted 


from the 10-pole motor part. ~ The case is analogous to this :—Take 
4 regular induction motor and connect not only its primary, but also 
its secondary, to the source of electricity. Then, with proper oon- 


nections, we can obtain twice the regular synchronous speed of the 

Having now described the methods of the differential concatena- 
tion in combination with the direct’one, the next question is this; 
What advantage can be derived ftom this arrangement for railway 


To Source of Electricity 


Pole 4 G NS) 


Fic. oF CONNECTIONS. 


work ? Immediately it will be clear to a student of these matters 
that one advantage of an important nature is the possibility of 
using economically four different speeds instead of two. (As a 
matter of fact, the method of getting three different speeds has- 
been known for some time, but so far as the writer is aware, it has 
not yet been used. for traction ) When running over a 
road with considerable grades, we now have the possibility of work- 
ing the rotors at different torques corresponding: to the different 
epeeds, have the came of tke motors, é.¢., a practi- 
cally constarit current. As is well-known, this is not the case with 
the series motor. When this motor increases its speed, not only the 
torque, but also the output becomes less, and can be increased only 
by cutting out part of the field, an arrangement which is less satis- 
—P_e it often causes a liability ofsparking. With the methods 
descri above, on the contrary, it is possible over almost the 
whole range to increase the torque above the normal, if that should 
be considered desirable—for instance, in order to make up for lost 
time. This is shown graphically in fig. 2, which shows @ curve of 
torque and speed for a series motor and for a combination of poly- 
phase motors. While the direct-current motor cannot at higher 
speeds develop torque above the curve “on loop,” the alternating- 
current motors can at will momentarily develop anything up to the 
dotted line. When using this system the task of the motorman 
will consist only in handling the controller so as to keep the current 
ata certain normal value not only when accelerating, but also when 
running. 

We find that, neglecting the losses in the motors thetselver, 
the economy in starting, when using the combination of direct and 
differential concatenated connection, can be made very nearly the 
same as in direct-current work, and that the three-speed concatenated 
connection gives an input of something like 6 to 7 per cent. more, 
the regular concatenated connection with two similar motors an | 
input of about 20 per cent. more than the direct-current and four- _ 
speed alterrating system, and finally the single alternating motor, 
an input of about 75 per cent. more. ; 

Now taking into consideration the losses of the motors themselves 
in order to get a really fair comparison of the relative merits, we 
may assume the efficiercy of the series motor and an induction 
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motor at full load the same, say 92 per cent.—the efficiency of two 
motors in concatenation will then come to something like 82 per 
cent, (or even 84, with a low periodicity, say 25 cycles). Let us, how- 
ever, assume only 82 per cent. If this be taken into consideration 
and the time during which motors work with their different 
efficiencies in different connections is also considered, we get the 
following results:— 
energy for obtaining unity useful work in starting up 
ull speed :— 
1. The single alternating motor, 2°17; 
2. Two similar motors; concatenated connection used up to half 
of normal speed = 1°72. 
relative speeds 1 : 1°5, giving three speeds 
4. Two motors with relative speeds 1: 2°5, giving four speeds 
om 104; 0667: = 
. Continuous-current series motors operating in series ones 
cut out nt two-thirds of 


full speed = 


and resistence entirely 
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6. Continuous-current series motors o ing in series up to 
three-eighths of full speed, and resistance entirely cut out at three- 
fourths of fall speed = 1°4. 

Now, taking into consideration the energy which can be returned 
to the line by means of the alternating current motors, it is evident 
that also in this respect an advantage is obtained over the simple 
concatenated connection. 

Taking the three-speed combination, we find it possible to brake 
electrically and return energy to about 0°43 of the full speed, and 
with the four-speed combination down to about 0°31 of the same. 
| The results so far obtained would correspond to reality in such 
cases where gearing is not made use of; if gearing is used, the 
loss therein should be taken into consideration. This loss can 
generally be estimated at about 5 per cent. It must, however, 
be borne in mind that, in the case of differential concatenation, 


RELATIVE AMOUNT OF ENERGY CONSUMED.. 


Accelerat'n 
and electrically 
only. braking. 


Without | With | Without | With 
gearing. gearing. | gearing. gearing. 


| 

D.c. motor, resistance entirely 

cut out at gfullspeed ...| 133 14 1:33 14 
p.c, motor, resistance entirely 

ac. motor, simple... 217, 2:29 
a.c. motors, regular concat | | 

nated connection ... 268.) 177 136 «147 
ac. motora,. three speeds: 

a.c. motors, four speeds:| ~ | 

0'285: 0°4: 067: 1 1°45 1:52 115 1:24 


it may amount to somewhat more, since the power transmitted 
through the gearing really is more than the resultant power. In the 
accompanying table, where the results are brought together, this 
increased loss is, however, neglected. The table gives a comparison 
of the different systems as to input, the motors for starting up to 
full speed and electrically braking down as far as possible. 

Admitting that the polyphase motor, as a rale, is fully as efficient 
as the series direct-current motor, it may be considered that when 
working on an even road the difference in energy consumption will 
be negligible. Then it would appear that by using the four speed 
arrangements of concatenated connection, it would be possible to 
get a more economical methcd of working electric roads than by 
means of the direct-current system with series motors. Considering 
at the same time that for greater distances the electric energy has 
to be generated as alternating current and then transformed into 
direct in converter stations, whereas, with polyphase motors on the 
cars, simply static transformers can be used, giving a difference in 
loss of at least 5 per cent. to 7 percent. in favour of the alternating- 
current motors, the comparison comes out still more in favour of 
there. An advantage also for them is that there is no need for 
high voltage in the rotating parts of the motors; the rotor windings 
can be arranged for any desired voltage, thus giving the designer 
full liberty to choo:e this so as to get the most convenient 
windirg. 

The author is fully aware of tbe draxbacks inherent to the 
alternating system, such as the necessity of using 2 dcuble-trolley, 
the lag, &c, and admits that in many cases this system is entirely 
out of question; for instance, not only on account of the double 
troJley, but for elevated roads and for undcrground works this 
matter hardly comes into consideration, and in many other cases 
the drawbacks of the alternating system will probably be more than 
outbalanced by its greater economy. 


One thing more sbould be mentioned. Probably it will be 


pointed out that there will be difficulties introduced by making one 
of the moters of 25 times the torque of the other. To this the 
author would reply that the best solution probably in many cases 
will be to connect in concatenation one motor with two or three 
others in parallel—for instance, with a locomotive with four axles, 
have three of th motors of a slower runniog type than the fourth, 
and of a current-carrying capacity something like one-third of this 
one. The same arrangement could be used for an ordinary double- 
truck car with four motors. For cars with only two axles, the best 
arrangement will probably be with only three speed conre*tion, and 
then there will be very little difficulty—the diffe:cnce in torque cf 
the two motors not being so considerable. weg 


- CENTRAL STATION DEPRECIATION." 


Ong of the most interesting discussions at the recent.Cincinnati 
Electric Light Convention dealt with methods of determining the. 
actgal depreciation of central station plants,.and the timeliness of 


the topic as well as a need of definite ideas and information was ~ 
we d by diversity in the.views expressed, >. 
. L, Abbott expreesed the opinion that-electrical appar 
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ratus depreciates much faster than we realise, if it is consideed 
that besides wearing out, the chances of apparatus becoming obsolete 
must be taken into account. Apparatué’that has been used in the 


business for the last 15 years has not had au average life of over _ 


six or eight years. Mr. Abbott finds in making an estimate 
for depreciation, that his figures are always higher than those of 
anybody else, which perhaps is beacause he has been in the businesg 
longer than most other people who figure on depreciation. While 
depreciation is not so rapid now as in the past, it should not bs 


taken at less than 15 or 20 per cent. during the first few years; 


after that the depreciation will be correspondingly less.- Mr. I. B, 
Smith, of Cedar Rapids, Ia., said that depreciation will vary from 


2 per cent. up to 10 per cent. for different classes of apparatus, 


cepending on what the apparatus is..“On the power house many 
compavies consider that 2 per cent. isa fairdepreciation. A point 
to be considered also aside from actual wear and tear is that appa- 
ratus may either decrease or enhance in value. The last few years 
has actually shown an increase in the value of some electrical appa. 
ratus, whether it is old or new. To adopt any particular system will 
give rise to complicated probleme, arid it may be better to guers at 
it and see how one comes out. wate 
Lieut. James B. Cahoon, of New York, took issue with Mr, 
Abbott on the question of making thé'deprcciation 15 per cent. for 
the first five years of the use of electrical apparatus, While this 
was perfectly true of electrical apparatus ‘in the past, it is not true 
of the electrical apparatus cold to day. The question of deprecia- 
tion is a new one comparatively speaking. It bas been the custom 
of many companies in the years gone by to let depreciation look 
after itself, and they have run along declaring dividends when they 
could, and all at once bad to meet the issue that their apparatus 
wa3 obsolete, or had gone to pieces and had to be replaced, with 
-no depreciation fund to cover this expense. .The English method 
of setting aside a definite amount for depreciation, and placing that 
at i: terest, is better than any of the methods adopted in America, 
Some American engineers have advocated shaving off 5 per cent, 
on certain pieces of apparatus and carrying it along at 5 per cent, 
for the whole period of its life. Then certain engineers have 
recommended that if we set aside 5 per cent. for depreciation, this 
should not be put into a bank, but considered a fund against which 
should be charged improvements and betterments, so that the value 
of the plant shall remain the same at all times; in other words, 
thus keep the plant up to the same general level of -efficiency as in 
the first place, or keep the plant always at 100 percent. That is 
to say, instead of charging improvements and betterments to the 
<n account, they are charzed against this depreciation 
und, 


Lieut. Cahoon considered that the best plan would be to take each ~ 


piece of apparatus of to-day, estimate its life and therefore the rate 
of depreciation ; then set aside annually, say, at 3 per cent., an 
amount which at that rate of interest will equal the origiaal cost 
cf the apparatus. If this plan were carried through for each 
class of apparatus, engines, boilers, dynamos, - buildings, lamps, 
lines, &c., a pretty fair estimate would be arrived at as to the 
depreciation, 

Mr. W. L. Abbott said that to further illustrate his previous 
remarks, suppose the case is taken of a new direct-conrecied uuit 
costing $!00,c00—a genera‘or connected to a reciprocating engine. 
The next year we may find that we can get.a unit of the same 


output as economical as the reciprucatiog engine in a turbine unit, : 


for, say, $70,000. It would then be quite proper at once to write 
off $30,000 for depreciation, or 20 per ceut. After that, deprecia- 
tion weuld not be so rapid. 

Mr. Arthur Williams said that many engineers allow nothiog 
for depreciation on the ground that repairs and renewals offset the 
depreciation. But in an isolated plant you must charge off depre- 
ciation either through several years or in the last year, and it is 
important to have an established rule. This question was brought 
up at the meeting of the American Institute of Electrical Engi- 
neers a6 Boston in 1899, and the general feeling was, that 10 per 
cent. oathe cost of any electrical plant was a fair depreciation 
charge annually. Nothing was said as to whether it should be at 
single interest or compound interest. The New York Edison Com- 
pany’s charge is 8 per cent., which represents 12 years of life, the 
depreciation coming about in several ways—through the wearing out 
of machinery, or its profitable replacement by other forms of 
machinery, and also by the limitation of the useful life of the 
machinery due to greater competition of the central station com- 
panies; this competition increasing by lower manufacturiog costs 


_ on the one hand, and the increase in efficiency of translating devices, 


such as the Nernst lamp, or the substitution of arc lights for incan- 
descent lights on the other hand. 

Mr. Leonard Andrews, cf Hastings, England, said that this isa 
question which has been discussed in England for some time. There 
is in Great Britain an association of municipal electrical engineers, 
the managers of municipal stations, and during the last few months 
they have been discussing this question of depreciation pretty fully. 
But a short time ago, at a meeting of practically all the members of 
the association, it was almost unanimously agreed that if about 3 per 
cent, per annum were set aside for depreciation, that would be 
sufficient. Of eourse, the depreciation in England is not at the 
same rate as in America, as plants are not scrapped quite so quickly. 

Mr. Charles R. Price, of New Bedford, Mass., agreed with Mr. 
Williams that. when it comes to the substitution of incandescent 
arcs for the old open ars, it practically results in scrapping machines 
whigh cost several thousgnd-gollars, and therefore 10 or 15 per cent. 


isa safe..depreciation charge per annum. In reply to a question, 


Lieut. Cahoon said that if a company takes the betterments 


ordinarily put into a plant from year to year, and instead-of charg: - 


‘that off to construction account, charges it to maintenance and 


nation it is for all practical purposes maintaining the plant at 
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100 per cent. Referring to Mr. Abbott's statement in regard to 
charging off $30,00) on a $100,000 plant because some turbine comes 
up to replace the ordinary reciprocating engine, Lieut. Cahoon said 
he did not think that was doing justice to the plant. The difference 
in efficiency between the steam turbine, so far as we know at the 
present time, and a first-class reciprocating engine, is not great 
enough to warrant that amount being charged off. No plaot can 
stand such a heavy charge being made against it in any one year. If 
it is thought desirable to charge off, it should be charged to expense 
account, and distributed over five years; otherwise dividends are 
deferred, stockholders will make.objection, and a small plant cannot 
stand such a system. Mr, Harry Bottomley, of Bellows Falls, Vt., 
said that the Gas and Electric Light Commission of Massachusetts, 
when estimating in their annual returns the cost of lighting from 
municipal plants, add in as a factor of the cost of the lighting the 
sum of 5 percent. on the total capital invested as a depreciation 
fond. Mr. D. F, McGee asked if, on the basis of 10 per cent. depre- 
ciation, and a plant worth $100,000 when it is installed, and if 
improvements are made to the amount of $5,000, should the value 
of the plant at the end of the first year be $90,000, and the next year 
10 per cent. written off from that amount? In reply, Mr. Arthur 
Williams said that if the plant cost $100,000, and during the first year 
$5,000 in improvements were made, then the total cost of the plant 
ig $105,000, and at the end of the first year 10 per cent. on $105,000 
should be written off. ‘ 

A motion was made to the effect that it is proper to charge off to 
depreciation 10 per cent. annually on electrical and mechanical 
equipment, and a similar motion was made placing the percentage at 
74 per cent. Some opposition having developed, the matter was 
referred to a committee for report. Subsequently, in answer toa 
question as to whether a distinction should be made between boiler 
and engine room, or whether they should be classed as a whole, 
President Doherty said he thought they should be distinct; 
that every piece of apparatus jshould bs distinct. There are 
no two classes of apparatus that will depreciate at the same 
rate, nor are there any two makes of apparatus that will depreciate 
at the same rate. Mr. J. Walter Gillete, of Evansville, Ind., said 


“thatin his experience depreciation has been more rapid in the 


boiler room and the pipe room—at the steam end of the plant— 
than in the dynamo room, where proper care has been bestowed on 
that end of the plant. 


REVIEWS. 


Digest of the Statulory Law Relating to the Management and 
Rating of Collieries. By H. B. Hans Hamiron and 
U, A. Forses. London: The Walter Scott Publishing 
Company, Limited. 1902. Price 17s, 6d, net. 


The object of this work is to provide owners, managers 
and others interested in collieries with a compendium of the 
law affecting their work. After a brief introduction, the 
relations of master and servant are fully dealt with ; this 
naturally forms a very important section of the work, for 
perhaps in no other industry are the respective rights and 
duties of masters and men so strictly defined by law as in the 
working of collieries. The next section treats of the manage- 
ment and inspection of mines, which also are governed by a 
vast number of striagent regulations. Oriminal law and 
legal proceedings are given separate sections, and the appli- 
cation of the Acts to Scotland and Ireland receives special 
treatment. The Acts relating to the Forest of Dean, and a 
section on the rating of collieries follow, and the book con- 
cludes with a number of appendices and a full subject-index. 
The work should constitute a most valuable reference book 
in the hands of those for whom it was written. 


-Working of Steam Boilers, By E. G. Hmter. Third 


Edition. Manchester: Taylor, Garnett, Evans & Co., 

Limited. 

This book is mainly composed of the instructions for 
boiler attendants that have been got up by the National 
Boiler Insurance Company for the use of its clients, It 
contains excellent directions, including a very convenicnt 
diagram showing the value at 1s. per 1,000 B.T.U. of 
calorific capacity of various coals, the highest value being 
accorded to Durham bituminous coal ; this should be taken 
to heart by those who think that nothing can touch Welsh 
coal, and design boilers in utter disregard of the existence of 
other than Welsh smokeless fuel, ; 

A propos of the brick settings of boilers, it is stated that 

6 are so defective at times as to admit as much as 50 lbs, 
of air per Ib, of fuel, an altogether ridiculous and wasteful 
amount, when it is considered that. about 11 lbs, is 


chemically necessary and about 19 lbs. is found best in 
practice. 

There are some good remarks on mechanical stokers, also 
on the risk of gas explosion should the fires be too quickly 
broken up after a period of banking, the proper way being to 
open the dampers slightly, and the door air-grids, thus inter- 
posing a clean stratum of air between the accamulated gas 
and the flames resulting when the fires are broken up. There 
is also a pair of very suggestive diagrams of a Lancashire 
boiler well and badly maintained and worked, with figures of 
the results to be secured in each case, and references to the. 
faults in the bad example leading to the poor results. 


There are several sheets of awful examples of grooving ° — 


and other forms of corrosion and of exploded boilers, and 
farther useful information relative to the feed-water and 
superheating, the position of feed-pipes, patching and other 
repairs. 

There is also a ce:tain explanatory summary of the principal 
points of the various Acts relating to steam boilers. Almost 
anything appears to be classed as a steam boiler by the Board 
of Trade, and this department has issued some of the most 
wordy and ridiculous reports on so-called boiler explosions of 
the most trivial de:cription. Indeed, we believe that the 
blowing oat of a fusible plug has been reported on as an 
explosion, 


Lord Kelvin, G.C.V.O. By Joun Munro. London: I. J. 

Drane. 1902. Price 1s. 

This isone of the “ Bijou Biographies” series, and in 
the compass of 128 small pages gives a thumbnail sketch of 
the life of our most honoured living electrician, admitted in 
all lands to be the first in his profession. Here was a subject 
wérthy of the highest literary skill ; the restrictions of space, 
however, have severely handicapped the author, more espe- 
cially as Lord Kelvin’s active life teems with intereat- 
ing incident, and an adequate account of his achieve- 
ments would fill many- volumes. The history of the 
attempts to lay successfully the trans-Atlantic cables, in 
which Lord Kelvin took so prominent a part, is most 
absorbing reading; but where the author decals with his 
subject from the purely personal point of view, we somehow 
do not feel quite so well pleased with his work. There is 
more than a suspicion of familiarity, and while the author 
honestly records the little flaws which he believes to exist in 
the character of his subj:ct, they are put in such a way as 
to grate upon our feelings. Perhaps the fault is in ourselves, 
whose reverence for the great ecientist will not brook the 
suggestion of imperfection. 

Apart from a few small errors, such as “ cross-grained ” 
for “ coarse-grained,” on p. 68, and “them” for “ time,” on 
p. 63, the book is well printed, and for those whose spare 
time is limited, it forms a capital glimpse of the great 
teacher. 2 


High School Physics. By H. 8. Carnart, LL.D., and 
H.N. Cuuts, M.S. Boston: Allyn & Bacon. 1902. 


The authors maintain that the laboratory and class- 
room should be provided with separate text-books, and that 
to combine the two is to spoil both. We must confess to 


some slight difficulty at first in deciding which of these 


books the authors had written, but further investigation 
placed it in the second category. The matter is clearly 
written, and illustrated with capital experiments and 
object lessons, At the end of each chapter is given 
a set of questions on the subjects dealt with. 
The treatment of the subject is distinctly elemen- 
tary — such, for instance, as would be suitable for 
preparation for the matriculation examinations of the 
Universities and leading technical colleges; it is very 
practical, every-day phenomena being frequently used to. 
illustrate the principles set forth. The book is also 
thoroughly up to date, wireless telegraphy, Nernst lamps, 
&c., for examples, being included in the electrical section. . 
Such works as this show the enormous advance that has 
been made in recent years in tlie methods of teaching junior 
students, and the care which is taken to awaken their 
interest in the subject of study. We can cordially recom- 
mend the work as one of the best that we have met with. 
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The Steam Turbine.- By Ropert M. Nerison. London: 
Longmans, Green & Co. 1902. 


This book is a history of the steam turbine, and a descrip- | 


tion of present-day types, which are few; after a preliminary 
chapter to give a general idea of the two best known forms, 
the Parsons and the De Laval, we are introduced to the 
old Hero engine of about 2,100 years ago. A jump is 
then made to 1577, when a German mechanic is said 
to have used the Hero engine to turn a spit or some other 
appliance. Watt took out a patent for a turbine, so also 
did Trevithick, Ericsson, Perkins, and, finally, Pilbrow, 
who appears. to have clearly anticipated the De Laval system. 
Wilson also, in 1848, brought out a practical-looking turbine, 
and the multiple action appears to have been due to these 
two men. Amongst other inventors of turbines we find 
the name of Thos. Baldwin, late, we believe, of Manchester, 
of J. §. Raworth, and of Alex. Morton, while in an 
appendix there are no fewer than seven pages of names of 
patents (British), taken out sincethe year 1784 uptothe present 
day, the name of Parsons occurring frequently, and the 
Parsons turbine being described in detail and development. 

The year 1891 saw the first condensing turbine. It was 
tested and its efficiency shown to be equal to that of the 
best steam engines. The turbine is vastly improved when 
made condensing. The trouble with the non-condensing 
turbine has been explained to be due to the system of regula- 
tion by gusts; when the steam is shut off between gusts, 
the atmosphere forces its way back into the turbine and is 
there churned up. The air, in fact, acts to create a sort of 
Fronde’s air brake, which is absent, or very much reduced, 
when condensing is practised and such vapour as is left is of 
less density than air. ; 

The many ingenious details of the Parsons turbine are 
no doubt, largely responsible for its success. Thus the 
multiple shell main bearing with its capillary oil films has been 
a great help in preventing vibration from slight want of 
coincidence of the 0.G. of the rotating mass with the centre 
of rotation. The multiple sleeve bearing enables the parts 
to rotate about their C.G., an effect secured in the De Laval 
turbine by using a long shaft which springs out of iine 
sufficiently to allow the same correct action to develop. 

As regards the behaviour of steam in the turbine, Mr. 
Parsons considers that a superheat of 55° C. will. give an 
economy of 12 per cent. Also where there is internal 
friction in a turbine, this will cause heat and will not all be 
lost. It will help to make up for radiation losses. ai 

‘The turbine is not comparable with the steam engine in 
respect. of its treatment of the heat given to it. The 
ordinary engine uses superheat to counteract the pernicious 
effect of cylinder condensation. In the turbine this evil is 
absent, and the internal parts of the turbine are always at 
the temperature of the steam passing them. Consequently, 
if superheat be given to turbine steam, it will have its proper 
thermodynamic effect, and, properly speaking, a turbine should 
gave about 20 per cent. or more by abolition of cylinder 
condensation and another 20 per cent. or so by superheat, 
i.e., by wider range of working temperature. It should do 
its work for half to three-fourths the weight of steam used 
in the best engines. That it does not yet do co is no doubt 
a fault in construction. Perbaps the blades are badly shaped, 
or, perhaps, the steam still has too much residual energy. 


Nevertheless, the turbine already holds the record for - 


economy. 

Undoubtedly a very marked advantage of the turbine is 
its. freedom from cylinder lubrication. At once many 
troubles of scaling, oil in boilers, &c., are got rid of, and the 
condensed steam can be used over again without fear of 
greasy boilers. Priming does not knock the cylinder end 
out; it simply causes slight reduction of speed. 

The author shows that steam at 300 Ibs. absolute pressure 
will flow at over 4,000 ft. per second if only 20 per cent. of 
its heat energy is converted into motion or kinetic energy. 
Thus, as in a reaction wheel of the Pelton type the wheel must 
move at half the velocity of the impinging jet, the steam wheel 
must have a velocity of over 2,000 ft. per second. If a steel 
ring ran at this velocity, ite stress wou!d be the impossible 
figure of 200 tons per sq. in. of cross-ecction. Consequently, 
a turbine must have many rings, at each of which there is a 
drop of velocity of the steam, Jn this way a series of rings 


at 100 ft. velocity would each serve to reduce the steam — 


thoseresults .... 


velocity by 200 ft., so that 20 rings would deal on this basis 
with steam of 300 Ibs. pressure. ~ 


A chapter on “Entropy” is given, and there am 


numerous figures relative to test results, and a final chapter 
on the turbine as applied to ship propulsion. As will be 
remembered, the Viper ran at a speed of 33°84 knots ona 
run of three hours officially, and had already done 36°58 
knots on a preliminary trial. Unfortunately, the Viper and 
that other Serpent-class boat the Cobra, also fitted with tur- 
bines, were lost, thus fulfilling Jack’s prejudice against 
naming ships after such reptiles. The King Edward, how- 
ever, run last summer on the Fairlie'‘and Campbeltown route, 
gave great satisfaction. Undoubtedly, the turbine has a 
fature, and will be more in evidence every day. - As a modern 
machine, it is still young, and no doubt there are improve- 
ments in store for it, considering that it is still only about 
as efficient as the best triple-expansion engine, 

It is surprising that more has not been attempted 
in the way of driving Pelton wheels by steam-impelled 


jets of water. The amount of water required would. 


not be so great as what is now required for condensing 
purposes, and it could be as easily cooled as condensing 
water now is in towers. If a satisfactorily efficient injector 
could be produced, there appears no reason why such a 
scheme should not be successful. The author refers in 
rather vague terms to some such idea, but from his comment 
he does not appear to have any clear views on the point, 
Whatever the energy in a water-jet, probably 80 per cent. of 
it could be converted into brake-horse-power, so that the net 
= would depend upon the efficiency of the jet-producing 
vice, 


~ 


THE OLD AND THE NEW ELECTRICAL 
THEORY. 
_ By ALEX.’ P. TROTTER. 
(Continued from page 252.) 
THe Eruer, 


So long as we confine our attention to the electric current 
the old fluid theory of Franklin and Poisson suffices. 
Nothing more is wanted in the case of ordinary telegraphy 


- and electric lighting. 


Faraday discovered that electrical forces act in curved 
lines like those of magnetic forces near a magnet. “ Among 
which, being of a peculiar nature, are 
the best tests of the truth or error of the theory, the expected 
action in curved lines is, I think, the most important at 
present ; for, if shown to take place in an unexceptionable 
manner, I do not see how the old theory of action ata 


distance, and in straight lines, can stand.”* The old. 


philosophers would have explained correctly enough that a 
push with a curved or crooked stick was really a force acting 


in a straight line, and would prebably have used that as an . 


illustration of the felly of conceiving a force to act in any 
other direction than a straight line. 

Having experimentally demonstrated “the curved lines or 
courses of inductive action,” Faraday speaks of “a lateral 


tension, so to speak, of these Jines.on one another.” Again, 


“the dircct inductive force, which may be conceived to ke 
exerted between the two limiting and charged conducting 
surfaces is accompanied by a lateral or transverse force cqui 
valent to a dilatation or repulsion of these representative lines; 
or the attractive force which exists amongst the particles of 
the dielectric in the direction of the induction is accom- 
panied by a repulsive or a diverging force in the transverse 
direction.”+ Maxwell, taking this up mathematically, found, 
by a simple train of reasoning, “ that, in order to account 
for the electric attraction between distant bodies without 
admitting direct action, we must assure the existence of @ 
tension at every point of the medium in the direction of 
the reéultant force at that point, In order to account for 
the equilibrium of the medium itself, we must further 


« Experimental Researches,” Vol, i., p. 1215. 
+ ‘Experimental Researches,” Vol, i, pp. 1224 and 1267. 
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suppose that in every direction perpendicular to the resultant 
force, there is a pressure,* The tension is an ordinary 
tension along the lines of force, and the pressure is of the 
nature of a hydrostatic pressure everywhere at right-angles to 
the tension. The difficulty in the way of fully realising this 
is the incomplete state of our knowledge of the medium 
—the ether. “Forces acting at a distance,” writes 
Oliver Heaviside, “are mathematical abstractions only, and 
have no real existence. What is real is a stress in the elec- 
tric field, being a tension... . . combined with an equal 
lateral pressure, and it is the action of this stress that causes 
electrified conductors to move, or strain them. .. . . Thus 


‘a charged soap bubble is subjected to an external radial 


tension, and therefore expands.” It is an ether stress that 
moves electric tramway cars and telegraph instruments. 
Lord Kelvin’s contributions to this theory have been 
directed chiefly to working out hypotheses of a constitution 
of the ether. A striking example of the tendency of science 
to simplify as it develops is to be found in the reduction of 


the number of ethers which are needed to satisfy the 


physicist. 

“The first ether that was invented seems to have had 
nothing to do but to fill allspace. This was the outcome of 
the dogma “Nature abhors a vacuum.” According to a 
curiously limited idea of space held by Descartes, two bodies 
must either be in contact or separated ; if in contact, there 
is nothing between them, but if separated there must be 
something between them ; if all known substances are re- 
moved, there must be something left; the name of this 
something was ether. But early science was not content 
with one ether ; there was an ether for the planets to swim 
in, another acted as an electric atmosphere, another to con- 
vey magnetic effluvia, another to convey sensations from one 
part of the body to another, and space soon became filled 
several times over with ethers, and, in medical science, the 
human body was filled with “spirits” and “ humours.” 


According to Clerk Maxwell’s electro-magnetic theory of. 
light, the sensation of light is produced by means of a dis-" 


turbance in the ether which is identical with the disturbance 
which is associated with electro-magnetic action.t “ To 


fill all space with a new~ medium,” wrote Maxwell, 


“‘ whenever any new: phenomenon is to be explained, is by no 
means philosophical, but if the study of two different 
branches of science has independently suggested the idea of 
a medium, and if the properties which must be attributed to 
the medium in order to account for electro-magnetic phe- 
nomena, are of the same kind as those which we attribute to 
the luminiferous medium in order to account for the 
phenomena of light, the evidence of the physical existence of 
the medium will be considerably strengthened. But the 


properties of bodies are capable of quantitative measurement. » 


We therefore obtain the numerical value of some property of 
the medium, such as the velocity with which a disturbance 
is propagated through it, which can be calculated from 
electro-magnetic experiments, and observed directly in the 
case of light. . If it should be found that the velocity of 
propogation of ‘electro-magnetic disturbances is the same as 
the velocity of light, and this not only in air, but in other 
transparent media, we shall have strong reasons for be- 
lieving that light is an electro-magnetic phenomenon, and 
that a combination of the optical with the electrical evidence 


will produce a conviction of the reality of the medium, 


similar to that which we obtain, in the case of other kinds 
of matter, from the combined evidence of the senses.” 
Clerk Maxwell here speaks of two velocities, one “‘ which can 
be calculated from -electro-magnetic experiments,” and the 
other, in the case of light, “observed directly.” Fifteen 
years later, Hertz actually observed directly the velocity of 
electro-magnetic disturbances, and gave indisputable proof 
of the soundness of Maxwell’s theory, and of the electro- 
magnetic nature of light, or for those who still want to 
know—What is electricity ?—the optical nature of electro- 
magnetism. 

“Starting from rest,” wrote Hertz, “the interior of all 
bodies, including the free ether, can experience disturbances 
which we denote as electrical, and others which we denote 


* “ Electricity and Magnetism,” Vol. i, p. 127. 
{ Electrician, Vol. xxvii., p. 353. 
} Clerk Maxwell, “ Electricity and Magnetism,” Vol. ii., p. 333. 


_A. B. Basset in the introduction to his “ 


as magnetic. The nature of these changes of state we do 
not know, but only the phenomena which their presence 
causes. Regarding these latter as known, we can with their 
aid determine the geometrical relations of the changes of 
state themselves.” * Our ignorance of the nature of these 
changes of state or disturbances to which Hertz alludes is 
the resnlt of our ignorance of the structure of the ether. 
If elasticity, incompressibility and rigidity were all that 
were required of the ether, a stiff but easily permeable jelly 
would do, and basing our concepts on our experience with. 


ordinary jellies, we ought without much difficulty to be able’ 


to imagine the directions of the actual displacements, 
though there would be no clue to their magnitude. But 
the mathematician is not fettered by the imagination, and 
he can rig his formule, unfurl his equations, and sail out 
into the sea of mathematical analysis. He employs no 
speculations or arguments; when he is well under way he 
will not even use the language of words, but his rigorous 
work will be expressed in symbols. ‘ When the conditions 
of a dynamical problem are completely specified,” writes 
ysical Optics,” 
“tall the circumstances connected with the motion can be 
expressed in mathematical language, and equations obtained, 
which are sufficient for the solution of every conceivable 
problem ; and if the number of equations obtained is in- 
sufficient, the specification is incomplete, or some necessary 
condition has been overlooked.” ‘Note the result! a number 
of equations, From the mathematical point of view, these 
are a complete result. But mathematicans are in -a 
minority; there are some persons who, like Faraday, never 
knew any mathematics, in the narrow modern sense of the 
word; and some, like those who have no ear for music, are 
incapable of acquiring any useful knowledge of the higher 
mathematics, and there are others who have at one time 
studied, but through lack of practice have forgotten the 
algebraical rules of the game, and yet are intelligent enough 
to want to know something of the result expressed in lan- 

which Faraday would have understood. Many 


mathematicians are incapable of so expressing their results, 


but in the present case the conditions of the problem have 
only been given in the form of equations, and it is only fair 
that the result should appear in the same form,’ The 
mathematician will tell you “it is generally easier to master 
the elements of the infinitesimal calculus than to construct 
or follow proofs which aim at avoiding its use.”t Did not 
ZEsop’s stork say something of this kind to the hungry 
fox ? 

How very different is this:—“I believe that there are 
very few mathematical explanations of phenomena which 


may not be given in quite ordinary language to people who 


have an ordinary amount of experience. In most cases the 
symbolical algebraic explanation must be given first by 
somebody, and then comes the time for its translation into 
ordinary language.” { 
Srresses. 


Before going on to discuss the disturbances in the medium, 
that is, in the ether, a few observations must be made about 
this medium. The ether of the undulatory theory of light is 
not universally accepted by scientific men. Clerk Maxwell 
assumed it, Lord Kelvin has attempted to describe it, and it 
has served to enlarge our knowledge of light and other 
forms of radiant energy, but it has never met with much 
favour in Germany, and Helmholtz’s views have, indeed, done 


something to shake the faith of Maxwell’s disciples, although 


but little has been offered in return for that which is pro- 
posed to be abandoned. The ether of Maxwell and Lord 


Kelvin seems to be perfectly elastic, because, so far as 


astronomers can tell, it is perfectly transparent—that is to 


say, it transmits light millions upon millions of miles with no 
appreciable loss. It is far more rigid than steel, for it 
transmits vibrations with such great rapidity, or in other 
words, it rebounds very quickly when distorted. “ If there 
were vibrations of such frequency in a medium of steel or brass, 
they would be measured by millions and millions and millions 


* “ Blectrical Waves,” H. Hertz; translated by D. E. Jones. 
‘+ “The Alternate Current Transformer,” J. A. Fleming, Vol. i, 


1st edition, p. 88. 
Fi Spinning Tops,” J. Perry, p. 69. 
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of ton’s action on a square inch of matter.”* Of its density 
we -know little or nothing ; Helmholtz preferred an im- 
ponderable ether ; all that is needed of the ether, we are 
assuming,’ is that its rigidity should be enormous in pro- 


portion to its density. It is probably nearly incompressible. 
Maxwell assumed: that it is absolutely incompressible. If we. 


allow that there may be a very slight amount of compressi- 
bility, we leave a basis for a theory of gravitation which is 
‘not instantaneous, but is transmitted at a speed vastly 
greater than that of light.t This ether prevades all space, 
and cannot be removed at all by an air pump, but. the 
ether in the interior of bodies, if indeed they are penetrated 
by it, differs somewhat in its properties from free ether. 
From one point of. view it permeates all substances just as 
water permeates a jelly. It behaves asa solid. This is not 
the same as asserting that it is a solid. Here is the chief 
difficulty in the theory, for it is so yielding as to allow planets 
and even feathery comets to pass through it with no appre- 
ciable friction, or it passes through them as the sea passes 


through a net. Regarding it as a jelly, it must be- 


remembered that a jelly may be thinned with the addition of 
water and yet remain a jelly in its physical properties, until 
it is difficult to distinguish it from water. Lord Kelvin has 
given an admirable solution to this difficulty by comparing 
it with the) properties of pitch. Pitch is a brittle elastic 
solid, as far as rapid disturbances are concerned. If suddenly 
bent it breaks with a glassy fracture. A bell may be 
“made out of pitch, Even a warm stick of pitch 
which can be slowly bent in the hand will transmit 
the vibrations of a tuning fork, say, 250 to. 1,000 
per second, excellently. But for slow disturbances, 
pitch, at ordinary temperatures, behaves like a fluid ; 
a bullet will sink through it, and a cork will slowly float up 
through it in the course of several months, The force is 
-small, the resistance to be overcome is small, and the speed 
vis small, The value of this analogy is slight, and by no 


emeans convincing, unless we consider the figures which Lord - 
‘Kelvin gives, ‘ What is the law of the resistance? It © 


Clearly depends on time. The cork slowly in the course of 
.@ year works its way up through 2 in. of that substance ; 
give it one or two thousand years to do it, and the resistance 
- will be enormously less ; thus the motion of a cork or bullet 


-atb the rate of 1 in. in 2,000 years, may be compared 


with that of the earth, moving at the rate of six times 93 
million miles a year, or 19 miles per second through the 


luminiferous ether ; but when we can actually have before . 
usa thing e'astic like jelly, and yielding like pitch, surely © 
.we have a large and solid ground for our faith in the . 
-speculative hypothesis of an elastic luminiferous ether, which 


-constitutes the wave theory of light.” 
2 (To be continued.) 


NEW PATENTS, 1902. 


‘Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 


Agénts, 322, High Holborn, London, W.C., and at Liverpool, to whem all . 


inquiries should be addressed. 


69. *‘ Improvements in electric —— for the propulsion of railway — 


vehicles.” C,H, Merz. August 18th. 

18,172. ‘* Proceeding to manufacture the active mass of electrodes for lead 
accumulators.” W. August 18th, 

18,178. ‘* An electric ladder.” A.G. Wuitney. August 18th. 

18,174. “Electric earthing device and main, or other circuit cut-out.” A. J. 
Beaumont. Dated August 19th. 

18,188. ‘‘An improvement in starters.and controllers for electric motors,” 
H. 8: Nowett, Dated August 19th. 

18,226. ‘‘An improved. apparatus for indicating the rresence of leaks on 
-electric circuits.” R.J. Bort, August 19th. 

18,228. ‘Improvements in electric switches.’”’ H. H. Laxe. (General 
Blectric Company, United States.) August 19th. 


18,229, ‘‘ Improvements relating to field coils for dynamo-electric machines,” 


“H. H. Laxe. (General Electric Company, United States.) August 19th. 
‘* Improvements relating to devices for making and breaking electric 


18,230, 
circuits.” H, H. Laxe, (General Electric Company, United States.) August 19th, 


* “ Popular Lectures and Addresees,” Lord Kelvin. Vol. i., p. 334. 


+ “It seems, therefore, not unlikely that in discussing purely elec- 


tromagnetic speculations, one may be within a stone’s throw of the ' 
explanation of gravitation all the time.” 0. Heaviside, “ Elec- - 


trical Papers,” Vol. ii., p. 528. 
us Sir W. Thomson, “Popular Lectures and Addresses,” Vol. i, 
p. 354. 


18,246. “Improvements in and relating to electri te ike,” 
. R. BroapBent. August 19th. 


18,279. ‘‘ Improvements in electric tramcars.” J. A.DE Macepo. August 20th, 
18,316. ‘Improvements in electric circuit breakers.” THE Baritisy 


THomsox-Hovuston Company, Lruitep, (J. J. Wood, United States.) August . 


20th. 

18,317. ‘Improvements in electric arc Jamps.” THe British THomson- 
Houston Company, Limitep. (J.J. Wood, United States.) August 20th. = 
18,818. ‘‘ Improvements in’means for varying the voltage of délta connect 

lyphase electric circvits.”. THe BrivisH 


IMITED. (A. H. Armstrong and J. E. Woodbridge, United States.) August 


:0th. 


18,819, ‘‘Improverrents in electric arc lemps.’’ TE British THomson- 
Hovston Company, Limirep. (R. Fleming, United States.) August 20th. 


18,820. _‘* Improvements in controllers for electric motors.” Tse Britisn 


Compaxy, Limitep. (E. F. Dutton, United States.) August - 


18,821. ‘Improvements in systems of electrical distribution.” Tur 
British THomsox-Hovston Coxpany, Limitep. (C. W. Stone, United States.) 
August 20th: - 

18,822. “Improvements in fuse’ess rosettes for electric circuits.” Tur 


British THomson-Hovston Company, LimiteD, (T. J. Johnston, United . 


States.) August 20th. 

18,£23. ‘*Improvements in lightning arresters.” THe British THomson- 
Houston Company, Limirep. J. Johnston, United States.) August 20th. 

18,324. ‘Improvements in systems of dynamc-electric machines.” Tux 
British THomson-Hovuston Company, LiMiTED, (F. H. Jeannin, Uni:ed 
States) August 20th. 

18,825. ‘Improvements in method of winding coils.’ Tue BritisH THomson- 
Houston Company, Limirep. (J. W. Lundskog, United States.) August 20th. 

18,826. ‘‘ Improvements in means for rreventing creeping of electric meters,” 
British THomson-Hovston Company, Limited, (A. D, Bunt, United 
States.) ‘August 20th. 

18,327. _‘‘Improvements in starting devices for electric motors.” Tur 
British THomson-Houston Cempany, LimiTED., (BR. H. Read, United States.) 
August 20th. 

18,328. “Improvements in systems of motor control.” Britisx 
Company, Limitep. (F.E. Case, United States.) August 


18,329. “Improvements in operating dynamo-electric machines.” Tux 
British THomson-Hotston Company, LimiteD. (F. H. Jéannin, United States.) 
Aogu-t 20th. 

18,330. ‘Improvements relatirg to armatures for dynemo-electric machines.” 
THE British THomson-Houston Company, LimireD. (H. G. Reist, United 
States.) August 20th. : 

18,381. ‘‘ Improve ments in means for regulating dynamo-electric machines.” 
Tue British THomson-Houston Company, Limirep. (C. McKay, United 
States.) August 20th. ; 

18,334. ‘f Improvements in or relating to electricswitches.” G. W. PsRTRIDGE. 
August 20th. 

18,341. “Improvements in teleyhone installations having a central micro- 
phone battery.” Siemens Bros. &Co., Limirep. (Siemens & Halske Aktien- 
Gesellschaft, Germany.) August £0th. (Complete.) 

18,372. ‘Improved method of and means for actuating by electricity the 
_— of electric tramway rails and the points of the overhead wire.” J.F. 

oop. August 21st. 

18,420. ‘Improved electric heater for liquid.” F.H.Brices. August 2lst. 

. 18,441. “An improved jcint for broken trolley wires and the like.” H.N. 
Tuomas. August 21st, 

18,461. ‘ Improverents in and relating to portable incandescent electric 

lamps or torches.” G. Pearson. August 22nd. 


18,464. ‘‘ An improved apparatus or device for use in spplying bituminous or * 


similar composition to conduits.for electric cables, or to drain-pipes or like 
goods, to form jointing 1ings thereon.” W. Oates and H. L. Rorn. 
Augast 22nd. 


18,465. ‘Improvements in electric igniting apparatus for autcmobiles and 


the like.” V.Kiement. Avgust 22nd. (Complete.) 

18,469. ‘* Improvements in or connected with the electric lighting of trains.” 
J.G. W. AtpripeGE and A. W. Ranken. August 22nd: 

18,525. ‘‘Improvements in trolley arms for electrical traction by overhead 
wire.” H. Oniver. August 28rd. 

18,532. ‘“ Improvements in china frames for branching eclectiic wire con- 
ductors.” E. August 28rd. 

18,552.. Improvements in or relating to electrical ship log atus.”” 
T. F. WALKER T. S. WALKER. 28rd. 

18575. ‘Improvements in or relating to the electro-deposition of zinc.” 
H. Ferre. August 23rd. 

18,580. ‘‘ Improvements in telegraphic apperases for double transmission by 
and continuous currents.” W.L. Wise. (A.C. Crehore, United 

tates.) August 23rd. 


18,5*6.. “Improvements in electric fuses or cut-outs.” H. L. Morse. — 


August 28rd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
f and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


12,400. “improvements in brake or mechanism.” W. Fairweather. 
(Srocker-Wheosler Company, U.S.A.) Dated July 10th, 1900. A brake for electric 
motors and other machinery is so constructed that the brake strap may be 
anchored at either end, and a by a pull at the other end, the brake wheel 
itself determining which end shall be anchored, and which end shall be pulled, 
in accordance with its direction of rotation. 8 claims. 

12,434. “improvements relating to the manufacture of carbon for electrical 

H. Lake. (W. J. , and T. Russel.) 
Dated July 10th, 1990. Anthracite coal is cok in a closed vessel by heating 
until all inflammable gases have ceased to come off. The coal is covered with 
a layer of Papers &c., surmounted by a layer of clay. The coal before coking, or 
the carbon obtained, is treated toshape it into the necessary form for electric 

cils, brushes, electrodes or contacts, and is applicable also for use in electric 
Tasenene. and for heating by electricity. The powdered carbon may be used 
instead of graphite for facing moulds in metal casing. 4claims. y 


12,600. ‘Improvements relating to the separation of mixed granular or pulverised 
substances.” E. Gates. Dated aaly 12th, 1900. Relates ig the separation of 
mixed granular or pulverised substances in accordance with their degree of 
electrostatic capacity, or of diamagnetic et The process is applic- 
able, for example, in the separation of particles of gold from piacer sand. e 
sand falls in a shower from a hopper connected to one'terminal of a Wimshurst 
or like machine. . The receiving hoppers are connected to the other terminal, 
and the metallic particles are diverted from the main stream into one or other 
of the hoppers by repulsion from, or attraction to, an intermediate pole con- 
nected to either Of the terminals of the machine, In another apparatus the 
stream descends through a air-gap between the poles of an electro-magnet, and 
the repulsion of the diamagnetic field is increased by the electrostatic charge; 
due to the connection of the hopper with one of the terminals of a Wimshurst 
machine. The receiving hopp are ted the other terminal, the 
sand being received in one hopper, and the gold in the other. 3 claims. 
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